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REVIEW OF THE YEAR 1906. 

Any review of the technical and scientific progress 
of the past year must necessarily take note of the 
truly phenomenal tide of prosperity, which has con- 
tinued to rise steadily throughout the year, and shows 
at its close no signs of abatement. An analysis of the 
causes of this prosperity shows it to be founded upon 
the rapid and very thorough development of the abun- 
dant natural resources of the country, and among 
these, undoubtedly, the most important factor has 
been that of agriculture. Never before, in the history 
of the United States, have the farming interests been 
so favorably situated; and the excellent conditions are 
attributable to a series of abundant harvests, which 
have enabled the farmers not only to get rid of heart- 


breaking mortgages, but to restock their farms, pur-~ 


chase new and better machinery, surround themselves 
with more of the comforts and even luxuries of life, 
and in many of the States roll up very considerable 
bank deposits. The development of the mineral re- 
sources of the country, also, has been unparalleled; 
while in many of the leading branches of manufac- 
ture, factories and plants have been run to their full 
capacity, and many of them are several months behind 
their orders. Without going into details, it is suffi- 
cient to instance the steel industry, where conditions 
are such, that in the closing months of 1906, some of 
the mills, and particularly those devoted to the manu- 
facture of steel rails, were so overloaded with orders 
that their total output up to the end of 1907 will 
barely serve to meet the demand. 
CIVIL #NGINEERING, 

Water Supply and Irrigation—lIn the broad field of 
civil engineering, the prevailing activity is nowhere 
more evident than in the construction of costly works 
connected with water supply, irrigation, and the cpen- 
ing up of artificial waterways. New York city has 
witnessed the completion of the great Croton dam, 
with its capacity of 32 billion gallons:-of water, and 
the commencement of work on two additional yreser- 
voirs in the Croton Valley, above the dam, which will 
provide an additional storage of 25 billion gallons and 
serve to protect New York against a threatened water 
famine, tiding the city over until an ample supply 
shall have been guaranteed by the construction of the 
new Catskill reservoirs and the 90 miles of aque- 
duct by which the impounded waters will be brought 
within the city limits. During the year, the engi- 
neers of the Board of Water Supply so far completed 
their plans and estimates, that they are now ready for 
tenders, and it is probable that the actual work of 
construction will be in full swing before the year is 
far advanced. The plans contemplate the building of 
reservoirs, aqueducts, and filters sufficient to store, 
purify, and convey to New York city, 500 million gal- 
lons of water daily from the Catskill Mountains, at a 
total cost for the completed work of about $162,000,- 
000. During the year the westerly basin of the 
Jerome Park reservoir was completed and put in serv- 
ice, and New York city was thus provided with an 
additional local storage and distributing reservoir, 
with a maximum capacity of 773,400,000 gallons. 

The past year will ever be a notable one in the 
annals of irrigation, because of the vast system of 
works instituted by the government for the reclama- 
tion of the arid lands of the West. These works con- 
template the construction of storage reservoirs which, 
in the size of their dams and the amount of water to 
be impounded, will form the most notable structures 
of the kind in the world. The Shoshone dam will be 
240 feet in height above the bottom of the reservoir; 
the Pathfinder, 190 feet; and the Roosevelt, 230 feet; 
while the respective storage capacity of the three dams 
will be 19,868 million, 43,560 million, and 61,000 mil- 
lion cubic feet of water. Across the border, in the 
Province of Alberta, Canada, the Canadian Pacific Rail- 
way has completed another huge irrigation project, in 
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which a valley 150 miles in length by 40 miles in 
width is being brought under cultivation. This block 
of irrigated lands alone is estimated to have room for 
half a million people, and it is a significant fact that 
95 per cent of the present settlers in the district are 
Americans. In this connection mention should be 
made of the disaster in the Imperial Valley, where the 
great Colorado River broke through its banks into one 
of the irrigation canals, and the whole of its waters 
were diverted from the Gulf of California into the 
Salton Sink of the Imperial Valley. Thrust back into 
its channel by the construction of a 3,000-foot dam, 
the river has again broken through, and a further 
effort, estimated to cost $3,000,000, is at once to be 
made to close the breach and turn_the river back into 
its natural channel. 

Tunnels —The past year has been remarkable for 
the activity which has been shown in the construction 
of tunnels and subways. It would seem, indeed, as 
though we were witnessing the close of the era of 
bridges and the opening of an era of tunnels; for the 
tunnel is taking the place of the bridge and viaduct, 
both for the crossing of waterways and in the provi- 
sion of means of rapid transit in cities and thickly- 
populated districts. Limitations of space prevent any 
detailed mention of the work *eing done abroad in 
such cities as London, Paris, and Berlin, and we must 
confine ourselves to a recapitulation of the work 
planned and already executed in the city of New York. 
In the first place, mention must be made of the bDril- 
liant success attending the operation of the twenty 
miles of rapid transit subway in New York city. On 
a single day in the second year of its operation, this 
system recently carried over 600,000 passengers, and 
on that same day it should be mentioned that over 
2,000,000 passengers were carried on the combined sub- 
way, street railway, and elevated systems of the city. 
The Rapid Transit Commission has authorized, and 
will shortly call for bids upon, new subways aggre- 
gating a total of 80 miles, whose total cost will reach 
$160,000,000. At the present time twelve separate tun- 
nel tubes are being driven beneath the Hudson and 
the East Rivers. Five of these tubes have been put 
through and are being finished; two others will be 
connected in the opening months of 1907; and all of 
them will have been opened through by the close of 
the present year. A record in speed of construction 
was recently made on one of the tubes of the Hud- 
son Company’s tunnels, where the shield was advanced 
72 feet in a single day. The large amount of valu- 
able experience gained by our engineers has resulted 
in the use of improved methods and better machines. 
As evidence of this, it may be mentioned that the 
Hudson River tubes are now being driven through the 
mud by the displacement method, the material being 
thrust aside by the advancing shield, 
taken in through the doors in the shield. The Rapid 
Transit engineers are to be congratulated upon having 
solved, during the year, the important question of Sub- 
way ventilation. This was done by providing Sarge 
ventilating openings between the stations, and air- 
cooling plants of generous capacity at the stations 
themselves. The temperature has been lowered on the 
hottest days from six to eight degrees, and _ this, 
coupled with the continual renewal of the air, has rid 
the Subway of the former stuffiness and unpleasant 
odor. Two vast tunnel projects have come again 
into public notice, one of which, the Behring Sea 
tunnel, can never, because of physical obstacles, get 
beyond the paper stage; while the other, the English 
Channel tunnel, will probably be made the subject of 
favorable legislation by the British government during 
the present year. The great Simplon tunnel was 
opened for traffic early in the year, and is now under 
successful electrical operation. 

Bridges.—During the year excellent progress has 
been made in the erection of the great railroad and 
highway cantilever bridge across the St. Lawrence 
River, near Quebec. Although this structure is by no 
means the largest bridge in respect of its over-all length, 
it will contain the largest single span ever erected, the 
main span over the ‘river measuring 1,800 feet between 
the towers. The total length from center to center 
of anchorage piers is 2,800 feet, made up of two 500- 
foot anchor spans, and two 56214-foot cantilever arms, 
extending over the river and carrying between them a 
central suspended span of 675 feet. The depth of the 
trusses over the main piers is 350 feet. The floor sys- 
tem will accommodate two steam railroad track’s, two 
electric car tracks, two highways for vehicles, and two 
sidewalks. The bridge is now more than one-half 
erected, and will be completed probably during the 
present year. In New York the Blackwell’s Island 
cantilever bridge is being slowly erected; the Man- 
hattan suspension bridge, thanks to political jugglery, 
seems to be practically at a standstill; while it is 
interesting to note that there is a revival of interest 
in the project for erection of a bridge across the Hud- 
son River. 

Armored Concrete—The professions of architect and 
engineer overlap so broadly in these days, that we 
may be excused for speaking of the progress of arm- 
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ored concrete under the head of civil engineering. 
Indeed, the development of this new material of con- 
struction, or combination of materials, is proving to 
be fully as useful to the civil engineer as it is to the 
architect. In the first place it has served greatly to 
broaden the scope of masonry arch construction, the 
embedded steel rods serving to give that tensional 
strength which uneven loading renders necessary in 
all arches, and particularly those of long span. For 
subway work it has taken the place of the steel col- 
umn and concrete arch for walls and roofs, and when 
the steel is judiciously distributed it is doing good 
service where formerly the massive steel column and 
the plate girder had come to be the standard con- 
struction in pier and viaduct work. The too frequent 
failures of armored concrete are always traceable 
either to poor design or careless workmanship—never 
to any inherent fallacies in the principles of construc- 
tion. 

Panama Canal.—The past year must always be not- 
able in the history of the Panama Canal as having wit- 
nessed the completion of the era of preparation and 
the commencement of that of active construction. The 
year opened under a cloud of many discouragements 
and uncertainties; but as the months have gone by, or- 
der has gradually come out of confusion; a definite plan 
has been outlined; an organization perfected; experi- 
ence as to the best methods and probable costs ac- 
quired; and the great work has at length been thrown 
open to competitive bidding. The two most important 
events of the year were the very exhaustive and able 
Senate investigation covering every possible feature 
of the enterprise, and the technical investigation by 
the International Advisory Board. The Isthmian Canal 
Commission has committed the country to the con- 
struction of an 85-foot, high-level, lock-and-lake canal, 
and it is upon this plan that bids are requested. ‘The 
work will be executed along those well tried iines 
which have proved so successful in the building of our 
great railroads and other large engineering works. 
It will be built by contract on the percentage basis 
and under the supervision of the Canal Commission’s 
Chief Engineer—a plan of which the ScIrEeNTIFIC 
AMERICAN has always been an earnest advocate. 

NAVAL AND MILITARY. 

The most important naval event of the year, as af- 
fecting naval construction, was the successful trials 
of the battleship “Dreadnought.” The world’s atten- 
tion was riveted upon this vessel, mainly because she 
was the first battleship to be built embodying the les- 
sons of the Russo-Japanese war, and also because the 
British government had avowed its intention of estab- 
lishing a record in rapid construction. The “Dread- 
nought” is notable for the facts that she was built in 
less than eighteen months; that she is armed as to her 
main battery exclusively with 12-inch guns; and that 
The ship developed 
a speed of 21% knots, and in her gun trials stood the 
simultaneous discharge of her 12-inch guns without 
structural injury. That the turbine engines have 
given great satisfaction is proved by the official an- 
nouncement that henceforth all the larger British 
warships will be driven by this type. Other nations 
must now follow suit; for even Germany, which has 
always discredited the turbine, is reported, on good 
authority, to have decided upon its adoption. The 
Japanese have launched their own “Dreadnought” in 
the “Satsuma,” a 19,200-ton ship carrying four 12- 
inch and twelve 10-inch guns in the main battery, and 
twelve 4.7-inch guns in broadside for repelling torpedo- 
boat attack. Germany has planned a 19,000-ton vessel 
which is to carry fourteen 11-inch, 50-caliber guns of 
high velocity, and a penetrating power approximately 
equal to that of the 12-inch piece carried by other 
powers. Our own government contemplates an even 
larger ship of 20,000 tons displacement, carrying ten 
12-inch guns, which, being all arranged on the center 
line of the ship, will be all available on either broad- 
side. In the weight and distribution of her armor and in 
the provision of internal bulkhead defenses, this ves- 
sel will be superior to anything built or planned by 
other navies. The armored cruiser seems at last to 
have mergea in the battleship, as witness the three 
new British 25-knot cruisers of the “Inflexible’” type, 
carrying eight 12-inch guns in four turrets; the new 
Japanese cruisers of the “Tsukuba” type, of 16,000 
tons displacement, which will carry four 12-inch and 
eight 8-inch guns in the main battery; and the new 
Russian “Rurik,’ mounting four 10-inch and eight 8- 
inch guns. If things continue to go the way they 
are moving now, the future warship will be a cruiser- 
battleship of 20,000 tons or more displacement and 22 
or 23 knots speed, carrying from eight to twelve 12- 
inch guns, and a numerous battery of 4.7 or 5-inch 
for repelling torpedo attack. 

Progress in the United States navy has been ex- 
ceedingly satisfactory during the past year. There 
have been completed or put in commission all the 
powerful battleships of the “Connecticut” and “Geor- 
gia” classes, and the equally effective cruisers of the 
“California” class, and in these vessels we possess 
homogeneous fighting ships which are equal, if not 
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superior, to the best squadrons that could be brought 
up against them by-foreign navies. If we except the 
“Dreadnought” and possibly the ships of the ‘Lord 
Nelson” class, the latter armed with four 12-inch and 
ten 9.2-inch guns, there is, indeed, no squadron of 
foreign ships to match the five vessels of the ‘“Geor- 
gia” class, and certainly there are no individual ships 
of the all-round excellency of the “Connecticut” and 
“Louisiana.” Two ships of the new “Dreadnought” 
type have been commenced, namely, the “South Caro- 
lina” and “Michigan,” which on 16,000 tons displace- 
ment will carry eight 8inch guns, all available on 
either broadside. As things are now trending among 
the navies, the future types will resolve themselves 
into battleships of 20,000 tons displacement or over; 
fast scouts of 3,000 to 5,000 tons and 25 knots speed, 
and torpedo-boat destroyers of 25 to 385 knots—the 
British have a 386-knot turbine-driven destroyer now 
under construction. A notable event of the year was 
the towing of the large floating drydock ‘‘Dewey” 
from Hampton Roads to Cavite in the Philippine Is]- 
ands. Mention should be made of the excellent rec- 
ords of our various ships at target practice, which 
place us abreast, if not ahead of, the world in accu- 
racy of fire. The growth of our navy was strikingly 
exemplified in the assemblage at Oyster Bay last 
summer, for review by the President, of the vessels 
of our North Atlantic fleet—a combination which, as 
was remarked at the time, was approximately equal 
in powers of attack and defense to the combined Rus- 
sian and Japanese fleets that were engaged in the 
battle of the Sea of Japan. 

There have been no developments in guns or armor 
during the past year that call tor special mention. 
The armor-piercing projectile seems to have a slight 
advantage over face-hardened armor, but both are 
of very high quality. The development in guns has 
been in opposite directions; for while there has been 
a tendency abroad to increase velocities, the guns 
on the “Dreadnought” having a service velocity of 
2,900 feet per second, the velocities of our naval guns 
have been reduced to 2,700 feet per second, while the 
future guns for our army coast defense are to return 
to the 2,000 or 2,100 foot-second velocity of ten or 
twelve years ago; the weight of the guns and pro- 
jectiles being increased, in the case of the army gun, 
to compensate for the lower velocities. Mention 
should be made of the government tests of the 6-inch 
Brown wire gun which, with a pressure of 382 tons in 
the powder chamber, delivered its shell with a muzzle 
velocity of 2,740 feet per second and a muzzle energy 
of 10,295 foot-tons; which, by the way, is more than 
double the energy of the naval 6-inch gun above re- 
ferred to. Our army and navy ordnance officers con- 
sider that these reductions in velocity are necessary 
in order to prolong the life of the gun. The army 12- 
inch guns become so reduced after firing 60 rounds as 
to lose their accuracy entirely. 

WIRELESS TELEGRAPHY. 

In the past twelve months wireless telegraphy has 
maintained its hold on the interest of the public, be- 
cause of a number of interesting conditions, scientific 
and otherwise. Early in the year both Fessenden and 
De Forest made extensive essays to give us cableless 
telegraphy; but the result of their experiments, like 
those previously made by Marconi, were futile in so 
far as transoceanic work is concerned, and the sub- 
marine cable still holds its own. The constant litiga- 
tion that has been waged between the opposing in- 
terests over patent rights had awaked the hope that 
an end might finally be reached in which the limita- 
tions of the various claimants would be clearly de- 
fined, and the questiorr decided whether or not the 
Marconi company was to have an absolute monopoly 
on wireless transmission. One of the untoward feat- 
ures, at least on this side of the Atlantic, is the sale 
of their securities by several of the largest companies. 
The majority of the companies that are engaged in 
this practice are over-capitalized, and have not earned, 
and are not now earning, dividends. The promoters 
of these companies have in many instances led the 
public to believe that the system they advocated was 
perfect, and that a means of selectivity had been 
evolved. For this and other reasons the transmission 
of messages overland has not been as much of a suc- 
cess as some of the more optimistic of the quarter 
of a million shareholders had heped for. The interior 
stations scattered throughout the country have been 
utilized to educate the masses in the possibilities of 
wireless telegraphy rather than for the interchange 
of telegraphic business. Among those who are en- 
gaged in the practice of the art—and this includes 
not only numerous operating companies, but the armies 
and navies of the world as well—the lack of selectiv- 
ity has brought about a state of affairs that borders on 
chaos, for only one or two stations in the active zone 
of radiation—and this often means a radius of a thou- 
sand miles—can send at the same time. 

To circumvent this extinction of messages by inter- 
ference and other difficulties that arise from it, was 
the purpose of the International Wireless Telegraph 
Conference, which convened within the last two 
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months in Berlin. But even if all its recommenda- 
tions were adopted, the fundamental problem would 
in no wise be solved. It is interesting to note in this 
connection that at this conference Poulsen exhibited 
his newly-developed selective wireless telegraph sys- 
tem, which he believes, and which we all hope, will 
selective instead of theoretically 
selective, as has been the case of its predecessors. 
Should the new system ring true, then the past year 
will go down in the history of wireless as the most 
progressive period since the beginning of the art. 
STEAM AND ELECTRICAL RAILROADS. 

Judging from the events of the year, the time is 
still far removed when the steam locomotive will have 
been crowded off the great system of railroads which 
it has brought into existence, and on which it has 
been so long supreme. For long-distance service it 
still remains the most economical and convenient 
means of traction, and particularly for the working 
of heavy freight traffic The most successful com- 
petition in passenger service is that offered by the 
high-speed interurban lines, on which large and power- 
ful cars, equaling in size and comfort the steam rail- 
road cars, are being run at high speeds in successful 
competition with through steam trains. Gradually, 
the track and general equipment of these roads are 
being brought up to the standard of the steam roads. 
It is probable that their growth and successful opera- 
tion will prove the most powerful factor in abolish- 
ing the steam locomotive, and breaking up into smaller 
units the long ten- and twelve-car trains of our pres- 
ent railroad service. Meanwhile, the work of equip- 
ping the terminal stations and suburban lines of the 
steam railroads proceeds apace. The New York Cen- 
tral Company has already made a partial opening of 
its temporary terminal at Forty-second Street and 
its electrical suburban lines. The power station at Port 
Morris is completed, and that at Yonkers practically 
so. The New Haven Railroad has nearly completed 
its Cos Cob power station, and has erected the costly 
lattice structure of its overhead trolley line, which 
consists of a pair of posts and a connecting overhead 
girder, spanning the four-track road at every 30@ feet 
of its length. The company is now engaged in 
stringing the four trolley lines over this electrical 
zone, which extends from Woodlawn to Stamford. It 
is expected that the electrical zones of both the New 
York Central and the New Haven systems will be in 
full operation by the spring. of the present year. The 
Pennsylvania Railroad Company is making fair prog- 
ress with the excavation of the site for its terminal 
station on Manhattan Island. Merely to prepare the 
site involves the excavation of between 2,000,000 and 
3,000,000 cubic yards of material, most of it rock. The 
present indications are that the tunnels will have to 
wait upon the completion of the station. The electri- 
fication of the Long Island Railroad has proved to be 
a thorough success, and the turbo-generators in the 
large power station at Thirty-fourth Street are giving 
complete satisfaction. In this connection, it should 
be noted that there is a steady displacement of the 
reciprocating engine by the steam turbine, particu- 
larly in the plants of large power stations, the Par- 
sons and the Curtis turbines appearing to have prac- 
tically exclusive control of the field in this country. 
It is to the electric roads that we are indebted for 
the introduction and rapid growth in favor of the all- 
steel passenger car. One of the leading railroads has 
adopted this type, not, only for suburban, but for 
the long-distance and even the Pullman service. 
There is noticeable a decided growth of sentiment in 
favor of the use of the alternating current in prefer- 
ence to the direct in electrical traction, and particu- 
larly for long-distance service. A notable instance of 
this is in the equipment of the New Haven lines, 
which will use the alternating current from Stamford 
to Woodlawn, and the direct current of the New York 
Central from Woodlawn to Forty-second Street. The 
most important of the later developments of the year 
was the recent announcement that a single-phase elec- 
tric road is about to be built, connecting Baltimore and 
Washington. This will be atwo-track system, on which 
the express service will be run at a speed of sixty 
miles an hour. Just now the most notable steam rail- 
road lines under construction are those of the Tehuan- 
tepec Railroad, which must necessarily prove a for- 
midable competitor to the Panama Canal, and the so- 
called Cape to Cairo Railroad. The former line is 
about completed, and the latter has made such good 
progress, that it has now been carried over 2,000 miles 
north of Cape Town, and some 1,500 miles south from 
Cairo. Early in the year the road should reach Lake 
Tanganyika, after which it will be necessary to con- 
struct only about 400 miles of road in order to afford 
a complete rail, river, and lake route from Cape Town 
to the Mediterranean Sea, In this connection mention 
should be made of the recent attempt to interest the 
investing public in the proposed 700-mile Zambesi- 
Johannesburg electrical power transmission line—a 
scheme which, in spite of the prominent names which 
have recently been associated with it in press dis- 
patches, seems to border on the “wildcat.” If it does 
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not pay to transmit from Niagara Falls to New York, 
the question may pertinently be asked: How can the 
thing profitably be done over twice the distance 
through a barren and savage country? 

ELECTRIC ILLUMINATION. 

Never has greater interest been displayed in new 
methods of electric illumination than during the past 
year. If the promises which are held out by the in- 
ventors of metallic filament lamps are fulfilled we may 
soon witness the passing of the carbon filament bulb. 
Although the Nernst lamp, on which great hopes 
were based because it requires only half as much cur- 
rent as the carbon filament, has proved too costly, and 
the osmium lamp has been found wanting for the same 
reason and for the additional reason that its voltage 
of 47 is too low for ordinary circuits, the tantalum 
and tungsten lamps seem likely successors of the 
standard incandescent lamp. The tantalum consumes 
about as much energy as the osmium lamp, but its 
long filament renders its use possible on a 110-volt 
circuit and on circuits of even higher voltage. Its 
useful life of 400 to 600 hours and its maximum life 
of 1,000 hours and more compare favorably with those 
of the best electric incandescent lamps in use. The 
filament is very delicate but able to stand greater 
variations in voltage than the carbon filament. When 
broken the ends readily fuse, so that the tantalum 
lamp’s usefulness, although impaired, is not utterly 
destroyed. The present low cost of construction (about 
50 cents), coupled with its high voltage, give it a de- 
cided advantage over the osmium filament. Guelcher’s 
iridium lamp is made only for low tensions (24 volts) ; 
it consumes, it is claimed, only 1 to 1.5 watts per 
candle power, and costs about 87 cents, What its life 
may be it is impossible to state, inasmuch as. no fig- 
ures have been published. It is open to many of the 
objections leveled at the osmium lamp. More prom- 
ising is the tungsten lamp, which is now made by four 
European firms using as many different processes. 
The normal tungsten lamp of Just and Hanamann 
seems to give about 380 to 40 candles at 110 volts and 
consumes 1.1 watts per candle. Kuzel’s tungsten 
lamp is said to show an efficiency of 1 to 1.25 watts 
per candle for 19 to 32-candle lamps, with a useful life 
of 1,000 hours, at the end of which the loss in candle 
power is said to be but 10 or 15 per cent. When 
broken the filament automatically welds together as 
in the tantalum lamp. The Osmium tungsten lamps 
have shown from 54.7 to 55.6 candles and from 1.026 
to 1.047 watts per candle at 110 volts. Whether these 
new lamps will fulfill the hopes placed in them can of 
course be determined only by thorough tests under 
conditions approximating those of actual service. At 
present the metallic filament lamp is in its experi- 
mental stage. The necessity of using the tungsten Jamp 
in the inverted vertical position may perhaps be re- 
garded as a defect; yet quite recently the vertical in- 
candescent gas mantle has invaded an extensive field 
hitherto monopolized by the electric light. 

AERONAUTICS. 

In the field of aeronautics the most important event 
of the year was the publication of the first authorita- 
tive statement by the Wright brothers, regarding their 
successful power-driven aeroplane flights, made in the 
fall of 1905, and its acceptance by the Aero Club of 
America. It will be remembered that the ScrenvIFIC 
AMERICAN wrote to each one of the purported witnesses 
of these flights, and received the most convincing evi- 
dence that they actually took place. The most bDril- 
liant flight of the series was achieved on October 5, 
when the Wrights covered a distance of 251/5 miles at 
a speed of over 38 miles an hour, the flight terminat- 
ing only with the exhaustion of the fuel supply. When 
the history of mechanical flight comes to be written, 
this achievement will give these two young machinists 
the same position that Stephenson holds in regard to 
the locomotive, Fulton to the steamboat, and Edison 
to the electric light. At the recent Aero Club show, 
the Wright brothers exhibited a 30-horse-power aero- 
plane motor designed and built for their new and 
larger machine which, with one man aboard, they are 
confident of driving for a distance of 500 miles at an 
average speed of not less than 50 miles an hour. With 
mechanical aeroplane flight an accomplished fact, we 
may now look for a diversion of interest and effort 
from the dirigible balloon to the aeroplane proper. Its 
field of usefulness will be found chiefly in military 
service, where it will be invaluable for reconnoitering 
purposes and for the conveyance cf swift dispatches. 
In all probability its chief development ultimately will 
be in the field of sport, where it should enjoy a popu- 
larity equal to that of the automobile. The investigators 
who have confined their attention to the balloon and 
the dirigible balloon or airship, have also met with 
very encouraging success. The machines have grown 
in size, power, speed, and controllability. The largest 
of these is the monster airship of Count von Zeppelin, 
38 feet in diameter and 410 feet in length, which is 
credited with being able to lift three tons additional 
to its own weight. It is said to have held itself sta- 
tionary against a 33 1-8-mile-an-hour wind. The motive 

(Continued on page 8.) 
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AN INTERESTING PROCESS FOR AVOIDING SPONGINESS 
IN HEAVY STEEL CASTINGS. 
BY L. RAMAKERS. 

During the past fifty years,.a period in which we 
have learned how to cast blocks or ingots of steel of 
great size and weight, it has been constantly sought 
to avoid the formation of aif spaces in the interior of 
the ingots, caused when the molten metal is cooling 
in the molds. Up to the present time a number of 
ways of doing this has beewaiscovered. One of the 
methods consists in strong pressure being brought to 
bear upon the inner or outer surface of the block while 
it is still in a liquid State in the mold, the top of 
which has first been closed. In another process the 
upper portion of the block is kept in a heated and 
liquid condition for so long a time that the hollow 
spates formed in the lower portion can become filled 
with metal. These processes are used more especially 
in the case of blocks weighing over five tons, and the 
gain secured amounts to 25 to 35 per cent, if it be 
taken into consideration that the porous portion of 
the block must be cut off from the readily forged part, 
and is useful for scrap purposes only. In spite of this 
precaution, it often happens ‘that the readily forged 
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heat the mold, and more especially the fir~proof crown 
or the fireproof lining thereof. Shortly before the be- 
ginning of the casting the apparatus is removed from 
the mold, and the blast is then allowed to act with 
full force. While the block is being cast—an opera- 
tion which requires from 15 to 25 minutes, according 
to the size of the block—the whole of the coke filling 
acquires the cherry-red heat requisite for carrying 
through the process. Immediately the casting is ter- 
minated, the apparatus is moved back over the mold 
and the heating commences. 

Fig. 1 shows two apparatus in use. As may be seen 
from the illustration, these are suspended from small 
trestle cranes in such a manner that the former, upon 
the termination of the casting, can be easily moved 
over the middle of the mold. As no preheating of the 
air is required, the Root’s blower supplying the com- 
pressed air can be mounted in the immediate vicinity 
of the casting pit without necessitating the use of long 
piping. The whole plant thus presents little difficulty 
in supervision. The cost of installing an apparatus, 
including the trestle crane and the high-pressure blow- 
er, amounts to $1,200 to $1,500 abroad. The operat- 
ing expenses, varying with the size of the block, 


Fig. 2.—Block Weighing 25,630 Pounds, of Which 1,870 Pounds Are Lost. 


Fig. 1—Two Apparatus in Operation. 
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BLOCK 1. 

C Mn Si P Ss 
Charge tests ... 0.13 0.80 0.14 0.042 0.034 
Sample at a.... 0.15 0.82 0.15 0.052 0.052 
Sample at b.... 0.17 0.84 0.12 0.066 0.060 
Sample at c.... 0.16 0.84 0.20 0.050 0.036 

BLOCK 2. 

C Mn _ Si P Ss 
Charge tests.... 0.18 1.00 0.12 0.039 0.034 
Sample at a.... 0.14 1.01 0.13 0.057 0.051 
Sample at b.... 0.22 0.90 0.10 0.060 0.055 
Sample at c.... 0.20 1.02 0.15 0.045 0.029 


The economic advantage can easily be deduced from 
the following calculation: For a piece of wrought work 
or a heavy piece of warship armor there is requitéd 
for example, a block of 33,000 pounds net weight, i. e., 
the block must have 33,000 pounds of sound material. 
With 25 per cent waste, a, the block used for the pur- 
pose must weigh 44,000 pounds; with 10 per cent 
waste, b, a weight of 36,665 pounds only is necessary. 
Taking the price of the block at $21.25 per ton, and 
the price of clippings at $15 per ton, we thus get, after 
crediting the clip waste at a of 11,000 pounds and of 


Fig. 3.—Longitudinal Section of a Block 
Weighing 37,840 Pounds. 
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part also shows signs of blistering, so that the whole 
block is useless for this purpose. i 

- The process described herewith is based upon the 
use of a deadhead or sullage piece, and it is employed 
successfully at the Gutehoffnungshiitte works for cast- 
ings weighing up to 60 tons. The assumption has 
been taken as a basis that, by using a deadhead, good 
results can be obtained! dnly when the upper portion 
of the block is reheated, and to such an extent that 
the steel in the sullage piece is kept in a state of 
fusion till the block has set and the formation of the 
ingot is terminated. The heat required for this pur- 
pose is obtained by forcing cold atmospheric air 
through an incandescent bed of coke, as by regulating 
the force of the blast and the pressure of the gas, 
carbonic oxide is generated in the receptacle contain- 
ing the layer of coke, and this is completely consumed 
and transformed to carbonic acid above the block. 
The process is carried out in the following manner: 
The heating apparatus is filled with pieces of hard, 
medium-sized coke. About one hour prior to the com- 
mencement of casting the coke is ignited, and brought 
to a cherry-red heat by means of a suitable air blast. 
The apparatus has meantime been moved along till 
it is over the plaster mold, and the flame is used to 


amount to from 15 cents to 25 cents per ton without 
royalty. The total cost is constituted as follows: 


Consumption of coal per ton.. 6 to 10 cents 
WWASES? see petcipees Aies 6 to 10 cents 
Upkeep (plant, etc.)........... 3 to 5 cents 

15 to25 cents 


Figs. 2 and 3 represent blocks which have been treated 
according to the process described above. 

Fig. 2 is a block of 25,630 pounds net weight; the 
weight of the sound part amounts to 23,760 pounds, 
so that there is therefore a loss of 1,870 pounds, or 
7.3 per cent. In another block weighing 37,510 
pounds the loss in weight was 4.08 per cent. Fig. 3 
is a longitudinal section of a block weighing 37,840 
pounds. The weight of the sound portion amounts to 
35,750 pounds, so that there is thus a wastage of 
5.52 per cent. In the case of a block weighing 36,080 
pounds, the waste weighed 26,950 pounds, of which 
1,875 pounds are assumed. to be sound, so that there 
is thus a loss of 1,320 pounds, or 3.6 per cent. Sam- 
ples for analysis were taken from certain of the 
blocks, say at a, 6, and ec. The results of the analyses 
were as follows: 


36,665 pounds, the following price per ton of sound 
material: 


According to €..........0...06. ea 
ACCording tO D..cccccsececcceeees 


OYA: SAVANE OF sine, ceeRian. 2 Aoi $1.39 per ton. 


An approximately similar economy supervenes with 
the working processes (pressing mills, hammer works, 
or rolling mills) as regards coal, motive power, and 
wages. If, therefore, the great advantages afforded by 
the heating of large blocks, with respect to safety in 
manufacture and saving in material and wages, be 
compared with the small cost of heating, the convic- 
tion will soon be acquired that a heating plant should 
be an accessory of every modern Martin works where 
heavy blocks of raw metal are cast. 
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The first-class cruiser “Pallada” was launched at the 
new Russian Admiralty shipbuilding yards on Satur- 
day last. She is of 7,887 tons, and will have a speed 
of 21 knots. Her armament will consist of thirty-eight 
guns, the heaviest of which will be of 8-inch caliber, 
and two torpedo tubes. 
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SPEED TRIALS OF THE BATTLESHIP “VERMONT.” 

There was a time, and not many years ago, when 
the speed trials of a first-class United States battle- 
ship figured in large type in the headlines of the daily 
press, and awakened an interest which was felt to the 
remotest corners of the United States. That, however, 


was in the early days of the reconstruction of our 
navy, when the putting of a new warship to the test 
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euvering qualities, which it would be difficult to match 
in any of the world’s navies—always excepting the 
battleships of the new type carrying only the 12-inch 
gun as their main armament. 

The “Vermont,” which is being constructed by the 
Fore River Shipbuilding Company, of Quincy, Mass., 
is 450 feet long between perpendiculars, 76 feet 10 
inches broad, and draws at mean draft 24 feet 6 inches. 
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armor. On each beam there are mounted two turrets, 
each containing two 8-inch 45-caliber guns, the bar- 
bettes being protected with armor from 4 to 6 inches 
in thickness, and the turrets with armor 614 inches in 
thickness. The central casemate battery, with its pro- 
tection of 7 inches of armor, is pierced by twelve case- 
mates, in each of which is mounted a 7-inch, 50-caliber 
rifle. On the main, upper, and superstructure deck: 


Ferward 12-Inch Guns and Turret of Battleship “Vermont” at Close of 


Trial in Snowstorm. 


was an event of rare occurrence. Now these speed 
trials come at such frequently recurring intervals, that 
they have lost their novelty, and to some extent, their 
interest. 

This acceptance of the success of our warship trials 
as a foregone conclusion, and the lack of the one-time 
interest in the trials, afford the best evidence both of 
the rapidity with which our navy has been built up, 
and of the excellent work which is being done in our 
shipbuilding yards. During the past year cruisers and 
battleships which are the peers of any afloat have 
passed successfully through their trials in rapid suc- 
cession, and with a wonderful uniformity of success. 
The latest of these is the battleship “Vermont,” one 
of the ships of the improved “Connecticut” class, which 
embodies some improvements in armor distribution and 
in less important details over the type vessel. Includ- 
ing the “Louisiana”? and “Connecticut,” the United 
States navy has, at present, six powerful battleships 
of the “Connecticut” type under construction or com- 
pleted, namely, the “Connecticut,” “Louisiana,” “Kan- 
sas,” “Minnesota,” “New Hampshire,” and “Vermont,” 
all of 16,000 tons displacement and 18 knots speed. 
These vessels will form a homogeneous squadron, 
identical in speed, power, radius of action, and man- 


By courtesy of the Boston Herald. 


Her designed speed, which was exceeded on the trials, 
is 18 knots an hour with 16,500 horse-power; her coal 
supply is large, the total bunker capacity being 2,200 
tons. The armor protection consists of a continuous 
water-line belt of an even thickness through its verti- 
cal section, which has a maximum thickness of 9 inches 
amidships and tapers gradually toward the bow and 
the stern. Associated with this belt, and sloping at 
the sides to meet its lower edge, is a protective deck 
which is 14% inches thick on the flat amidships, 
3 inches on the slopes, and 3 inches in thickness for- 
ward and aft of the main barbettes. Above the main 
belt is a wall of side armor, 7 inches in thickness, 
which extends between the main 12-inch barbettes, 
and reaches vertically from the top of the main belt 
to the level of the upper deck. The main belt and the 
7-inch side armor are associated with transverse bulk- 
heads extending from the side of the ship to a connec- 
tion with the barbettes. There is a conning tower 
with 9 inches of armor forward, and a secondary con- 
ning tower aft protected with 5 inches of armor. 

The armament is numerous and very powerful. It 
consists of four 45-caliber, 12-inch guns carried in two 
turrets, forward and aft, the barbettes being protected 
with 10 inches, and the turrets with 12 inches of 


Ice on Forward Bridges and Superstructure. 


are mounted twenty 14-pounder, 38-inch guns, for re- 
pelling torpedo attacks. The armament also includes 
twelve 3-pounders, four 1-pounders, four machine guns, 
and two 38-inch field guns. There are also four sub- 
merged torpedo tubes for firing the new and very pow- 
erful and fast 21-inch torpedo. The “Vermont” has 
been fitted as a flagship, and she has accommodations 
for 916 officers and men. 

The standardization trials of the “Vermont” took 
place on December 5; her four-hour full-speed trial on 
December 7; and this was followed by her twenty-four- 
hour trial, which ended December 8. On the four- 
hour run the highest speed recorded was 18.58 knots 
for 119.013 revolutions per minute, and the average for 
the four hours was 18.33 knots for 117.12 revolutions 
per minute. This performance is particularly credit- 
able because of the fact that it was made under ad- 
verse conditions of strong wind and bitterly cold 
weather. Particularly fine was the twenty-four-hour 
endurance run. The contract called for 13,200 
horse-power to be developed by the engines on this 
run, without any limitations as to speed. The condi- 
tions met with were those of “extreme cold, thick 
snowstorm, and a heavy gale of wind.” Nevertbeless, 
the horse-power developed by the main engines during 


THE 16,000-TON BATTLESHIP “VERMONT,” WHICH RECENTLY AVERAGED 17.43 KNOTS ON A 24-HOUR RUN IN A BLINDING SNOWSTORM AND STRONG GALE. 
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the run was approximately 14,500, or 1,300 in excess 
of the contract, and the average speed was 17.43 knots. 
The heavy spray thrown up over the bows during this 
run froze upon the forecastle deck and the bridge, with 
the result that, when the ship returned to the harbor, 
she presented the extraordinary appearance shown in 
the accompanying engravings, for which we are in- 
debted to the courtesy of the Boston Sunday Herald. 
a 
REVIEW OF THE YEAR 1906. 
(Continued frem page 5.) 
power consists of two 85-horse-power motors driving 
fcur propellers, two on each side of the ship. Another 
new dirigible is the latest French airship “La Patrie,” 
3344 feet in diameter by 196 feet long, and driven by 
a 70-horse-power motor, which is credited with a speed 
of 30 miles an hour. This airship was built by the 
Lebaudy brothers for the use of the French govern- 
ment on the same general lines as the “Lebaudy” air- 
ship. The most successful trip occurred on November 
26, when the airship sailed for two hours and twelve 
minutes, and covered a distance of 57% miles. A trifle 
larger than the “Lebaudy” airship is the new machine 
of M. Henry Deutsch, known as the “Ville de Paris.” 
It is 196.85 feet long, 35.48 feet in diameter, and is 
driven by a 70-horse-power Panhard motor. Although 
the dirigible airship has received the most attention, 
the European inventors have done some meritorious 
work with aeroplanes, and mention should be made of 
those of Bleriot and of Santos Dumont. The latter, 
which is built on the lines of the Wright brothers’ ma- 
chine, recently managed to rise above the ground for 
a brief flight of a few hundred feet. The balloonists 
have been exceedingly active during the year, and 
world-wide interest was aroused by the great interna- 
tional race for the Bennett cup, when sixteen balloons, 
representing seven different nations, started from 
Paris and met with varying fortune. Seven of the 
machines crossed the English Channel and landed in 
England, the greatest distance, 402 miles, being cov- 
ered by the American contestant Lieut. Lahm, who 
landed near Whitby, in Yorkshire. This distance was 
exceeded later in the year by an independent trip, not 
in a contest, made by Mr. Leslie Bucknall, an English 
aeronaut, who, starting from London, landed at Vevay, 
on Lake Leman, after covering 472 miles, the trip 
being remarkable alike for the distance covered and 
the high speed. With a view to stimulating the devel- 
opment of the aeroplane, the London Daily Mail re- 
cently offered a prize of $50,000 to any one who will 
travel by aeroplane from London to Manchester in one 
day. This was followed by an offer of the London 
Daily Graphic of $5,000 to the inventor who should fly 
with one or more passengers between two given points 
not less than one mile apart. Other prizes offered in 
England bring the total up to about $70,000. In the 
United States the Aero Club of America has offered a 
$1,500 prize for a balloon race at the Jamestown Ex- 
position. 
AUTOMOBILES AND MOTOR BOATS. 

That the automobile industry has settled down to 
certain fixed types, and that improvement is to be 
looked for, from now on, more particularly in details, 
is proved by the fact that in any review of the year’s 
work it becomes increasingly difficult to find any nov- 
elties of a radical and far-reaching character. This 
was evident at the seventh annual show of the Auto- 
mobile Club of America, in which it was evident that 
the makers had approximated so closely one type and 
standard of excellence that a visitor failed to observe 
those broad points of difference between the machines 
which formerly lent a stirring interest to the technical 
review of these annual shows. The gasoline motor 
still reigns supreme. While the makers of steam and 
electrical machines are turning out a product of the 
highest excellence, these types give no signs of ever 
again becoming serious competitors of the automohiles 
driven by internal-combustion engines. The electric 
motor promises to find its most successful field of work 
in the propulsion of heavy motor trucks and delivery 
wagons, of which some splendid specimens were shown 
at the late exhibition. 

The public interest in competitions both of speed 
and endurance remains unabated. At the Ormonde- 
Daytona meet, held early in the year, new world’s 
records were made in almost every event. The most 
sensational feat was that of the Stanley steam sacer, 
which covered the mile on the smooth sands of the 
beach in 281-5 seconds at a speed of 127.65 iniles an 
hour. The 200-horse-power Darracq racer won the 
2-mile race, covering the distance in 58 4-5 seconds at 
a speed of 122.46 miles an hour, which is the fastest 
speed ever made by a gasoline automobile. The 100- 
horse-power Napier racer secured the 100-mile record 
of 1 hour, 15 minutes, 402-5 seconds, at a rate of 
speed of 79.28 miles an hour. Later in the year oc- 
curred the Automobile Club of America’s 2-gallon fuel 
efficiency contest, which was won by a four-cylinder, 
air-cooled Franklin runubout, which covered a distance 
of 87 miles at a fuel expense of 0.613 cent per ton-mile. 
The 24-horse-power air-cooled Vrayer-Miller car cov- 
ered 47.9 miles at the phenomenally low cost for fuel 
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of 0.517 cent per ton mile. Toward the close of the 
year the annual Vanderbilt cup contest was run off 
with its usual brilliant success, although, as usual, the 
honors went to the foreign machines. The race was 
won by a 100-horse-power Darracq, driven by Wagner, 
who covered the 297.1 miles of the course at an aver- 
age speed of 61.43 miles an hour, the second place 
being taken by a 120-horse-power Fiat driven by 
Lancia, whose average speed was 60.84 miles an hour. 
The failure of the American cars was attributed almost 
entirely to the failure of the non-skid tires with which 
all the contestants had to be equipped, because of the 
rather greasy condition of the track. The best of the 
American machines, notably the Locomobile ani the 
Thomas, seemed to have plenty of speed; but they were 
so severely handicapped with tire troubles as to have 
no chance at taking a leading place. That they pos- 
sessed the speed is evidenced by the fact that the fast- 
est round of the course made by any contestant was 
credited to the 110-horse-power Locomobile, which cov- 
ered the distance in 26 minutes and 21 seconds. That 
these races exert a beneficial effect upon the interests 


‘of automobiling in more ways than one is shown by 


the fact that as the result of the last Vanderbilt cup 
contest a 60-mile special automobile highway, on which 
the future contests will be held, is being built on Long 
Island for the exclusive use of automobiles. Other 
highways of the same kind are proposed, and it may 
prove that this venture marks the first of a system of 
such roads, which may ultimately cover. the country. 

It begins to look as though the application of the 
internal combustion motor to boat and ship propulsion 
will, in the future, find its most successful field not in 
flimsy high-speed racing craft, but in staunch, service- 
able, sea-going launches and cruisers, and ultimately 
in the propulsion of various types of merchant craft. 
The record for racing craft still remains at the speed 
of 30% miles an hour at which it was placed by the 
french motor boat “Antoinette” in the year 1905. An 
interesting development of the racing craft is that of 
the hydroplane type, several of which have been 
illustrated from time to time in the columns of the 
SciENTIFIC AMERICAN. In this type an effort is made 
to lift the boat clear, or partially clear, of the water 
and drive it along on a series of slightly inclined 
planes. A vessel of this type was recently tried on 
western waters, and two others in France, the latest; 
type being that of Levavasseur, which consists of a 
front boat holding the motor, to which is attached a 
light wooden frame for carrying a long tail at the rear 
end of which is the propeller. The gasoline motor has 
been applied successfully to a torpedo boat by the 
Messrs. Yarrow in London, who produced a little ves- 
sel weighing only 8 tons which has shown a maximum 
speed of 26 knots an hour and has a radius of action, 
when carrying one ton of oil, of about 300 miles, This 
vessel has been purchased by the British Admiralty, 
and is likely to become the pioneer of a new and very 
useful type of torpedo craft. The producer-gas engine, 
also, is making progress in its application to the pro- 
pulsion of vessels. The Thornycroft Company have 
reccitly constructed a vessel which is driven by a pro- 
de argas engine of 500 horse-power, while the Otto 
Gas Engine Company have already fitted their pro- 
ducer-gas engines to a dozen or more vessels, the power 
ranging from 385 to 90 horse-power. The latest suc- 
cess of this company was realized with a flat-bottomed 
barge of 240 tons, which is drives by a four-cylinder, 
100-horse-power engine. The vessel has proved to be 
highly economical in operation, as will be seen by the 
fact that during a single year 5,200 tons of freight 
were carried, representing nearly 2,000,000 ton-miles at 
a cost of about one-fourth of a cent per ton. 

MERCHANT MARINE, 

The most significant event of the year in the mer- 
chant marine has been the steady advance in the per- 
formance and popularity of the steam turbine, as a 
drive for ships of all types, sizes and speeds. It is 
true that in proportion to the number of ships afloat 
or even of those building, the number of turbine-driven 
vessels is, as yet, very small; but the uniformly ex- 
cellent results obtained with the latest and most im- 
proved forms of marine turbines point with increasing 
emphasis to this as the ultimate type of engine for all 
vessels, unless we except the tramp steamers of large 
capacity and low speed. The year has witnessed the 
launch of the two Cunarders, the weight of each ves- 
sel as she went down the ways being over 16,000 tons. 
These ships, 786 feet long, 88 feet broad, 60 feet 
deep, and of 45,000 tons displacement, are considerably 
the largest afloat. Their contract speed is 25% knots 
on trial; their contract horse-power 68,000. The 
“Lusitania” will make her maiden voyage to this port 
in the summer and the “Mauretania” in the late 
autumn of 1907. Outside of these vessels and a sister 
ship to the “Kaiser Wilhelm II.” being built for the 
North German Lloyd Company, all of the new trans- 
atlantic liners, now under construction, belong to the 
large, moderate-speed, freight-and-passenger type, rep- 
resented by the ‘“Kaiserin Auguste Victoria,” of the 
Hamburg-American J.ine. which made her maiden voy- 
age to this port during the year, and the new “Adri- 
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atic,” of the White Star Line. A vessel which excited 
considerable comment on her appearance at this port, 
was the great auxiliary clipper “R. C. Rickmers,” 
which has the distinction of being the largest sailing 
ship afloat, her length being 441 feet, and her dis- 
placement 11,860 tons. She is equipped with an aux- 
iliary steam engine of 750 in icated horse-power. Un- 
der steam she can make from 6 to 8 knots an hour, 
and under sail she has made 16 knots. Shipping inter- 
ests in. the United States are in a bad way, at least as 
far as the deep-sea carrying trade is concerned. Ship- 
building on the Great Lakes is, as usual, in a woneer- 
fully prosperous condition; and for the coastwise 
trade, several excellent vessels, some of them turbine- 
driven, have been built or are under contract. The 
only salvation of our deep-sea shipping will be the 
passage of the Shipping Bill, of which, thanks to the 
assistance of the President, there seems to be at last. 


some real grounds for hope. 
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Meeting of the American Association fot the 
Advancement of Science. 

The Fifty-seventh Meeting of the American Associa-. 
tion for the Advancement of Science was opened at 
Columbia University with a very large attendance at 
10 A. M. on Thursday, December 27, by the retiring 
president, Dr. C. M. Woodward, who introduced to 
the Association the new president, Dr. W. H. Welch. 
An address of welcome was’ made by Dr. Nicholas 
Murray Butler, president of Columbia University, 
which Dr. Welch followed with a reply. At the ad- 
journment of the general session, the various sec- 
lions met at their respective meeting places. Inter- 
esting papers were read in the departments of Mathe- 
matics and Astronomy, Physics, Chemistry, Mechani- 
cal Science and Engineering, Geology and Geography, 
Zoology, Botany, Anthropology, Social and Economic 
Science, and Physiology and Experimental Medicine. 
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Preserve Your Papers; They are of Permanent Value 

By taking a little trouble, when a paper first comes 
to hand, it may be preserved to form a permanént and 
valuable addition to the reading matter with which 
everyone should be supplied. We furnish a neat and 
attractive cloth board binder, which will be sent by 
mail, prepaid, for $1.50. It has good strong covers, 
on which the name Screnriric AMERICAN or SCIENTIFIC 
AMERICAN SUPPLEMENT is stamped in gold, and means 
by which the numbers may be securely held as in a 
bound book. One binder may thus be made serviceable 
for several years, and when the successive volumes, 
as they are completed, are bound in permanent form, 
the subscriber ultimately finds himself, for a moderate 
cost, in possession of a most valuable addition to any 
library, embracing a wide variety of scientific and gen- 
eral information, and timely and original illustrations. 
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The Current Supplement, 

The current SupriemMENT, No. 1618, opens with a 
handsomely illustrated article on “The Treasures of 
Cume.” Dr. Wilhelm WHaacke writes a_ popularly 
worded article on Mendel’s law of heredity, which law 
taken in conjunction with the work of De Vries may 
be said to have partially upset the Darwinian view of 
heredity. Another biological article of rare interest 
is that by Prof. E. Korschelt, on Regeneration and 
Transplantation in Animals. Mr. John D. Shoemaker 
contributes an entertaining account of electricity in 
the treatment of disease. President Roosevelt’s mes- 
sage on the Panama Canal is concluded. Among the 
minor articles may be mentioned those entitled Heat- 
ing of Feed Water to Approximately Steam Tempera- 
ture, Colors for Book Edges, the De la Vaulx Air- 
ship, and a Wick Carbureter. Those interested in 
home experimental science will find Mr. A. Frederick 
Collins’s article on an easily made high-frequency ap- 
paratus well worth reading. Mr. Collins removes the 
general impression that currents of high frequency 
and high potential can be obtained only with appa- 
ratus of special construction and shows how either 
D’Arsonval or Oudin currents can be produced by a 
high-frequency apparatus which can be easily made 
at home and which consists of a plunge hattery of six 
cells, an induction coil giving a two-inch spark, a 
pair of one-pint Leyden jars and an inductance coil. 
By far the most important’ paper which was read at 
the recent meeting of the American Society of Me- 
chanical Engineers was that of Mr. Fred W. Taylor 
on the Art of Cutting Metals. An abstract of this 
paper is published. Mr. Taylor’s work is probably the 
only treatise to be found in print on modern work 
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Since 1891, the electrolytic copper refining industry 
has undergone enormous expansion, chiefly in America, 
and the number of electrolytic refineries in existence 
in 1905 was stated to be thirty-two, distributed as fol- 
lows: United States, nine; Germany, nine; United 
Kingdom, six; France, four; Russia, two; Austria-Hun- 
gary, two. To this total of thirty-two must be added 
four refineries, which are reported to be working ip, 
Japan, 
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THE HEAVENS IN JANUARY. 
BY HENRY NORRIS RUSSELL, PH.D. 

The principal astronomical event of this month is 
a total eclipse of the sun, which takes place on the 
18th. The track of the moon’s shadow is less conven- 
iently placed than at some recent eclipses, as it lies 
almost entirely in central Asia. Beginning in south- 
eastern Russia, the shadow crosses the Caspian Sea, 
and passes over Turkestan, then into the deserts of 
Mongolia, and leaves the earth in Manchuria. The 
only practicable stations for observation are in Rus- 
sian Turkestan. The partial phase is visible over 
almost the whole of Asia. 

Of more interest te us is an eclipse of the moon, 
which occurs on the morning of the 29th. This eclipse 
is not total, but may be called a large partial eclipse, 
since seven-tenths of the moon’s diameter is immersed 
in the earth’s shadow. Observers in the eastern 
United States will see very little of it, for it begins 
at 7:06 A. M., Hastern standard time, and the moon 
sets soon after. On the Pacific coast most of the 
eclipse can be seen, and the whole course of it will 
be visible in Hawaii and Alaska, and over a large part 
of eastern Asia. 

The splendid winter skies are now in their glory. 
The principal constellations now in sight are shown 
on the accompanying map, 
Starting in the north, we 
find the Little Bear hang- 
ing very uncomfortably 
head downward from the 
Pole star. Below. him is 
the Dragon, whose head is 
close to the horizon. The 
Great Bear is climbing to- 
ward the zenith, and fills 
a large part of the north- 
western sky. On the right 
is the Lion (Leo) just 
rising, and farther south 
the head of Hydra the Sea 
Serpent. Above these is 
Cancer the Crab, a faint 
constellation, containing a 
fine star cluster, visible to 
the naked eye, and mark- 
ed on our map by the name 
of the Beehive. Higher 
up are the Twins and the 
Little Dog, both fine con- 
stellations, the first con- 
taining the two. bright 
stars Castor and Pollux, 
and the second a single 
very bright star, which 
since the days of the 
Greeks has borne the name 
of Procyon. 

Nearly overhead is Au- 
riga the Charioteer, whose 
principal star Capella 
(marked with the letter a 
on the map) is even 
brighter than Procyon. 
South of it, and also near 
the zenith, is Taurus the 
Bull, to which belong the 
groups of the Pleiades and 
the Hyades, the latter in- 
cluding the red star Alde- 
baran. Below this-is. Ori- 
on, the finest group in all 
the heavens, which needs 
no. introduction. Below 
again is the Great Dog. 
Sirius, its principal star, is 
po much brighter than any other in the heavens, that 
it throws its neighbors into, the shade, but even if it 
was blotted out, the constellation would be a conspicu- 
ous one, especially the irregular cross of stars some 
15 deg. southeast of Sirius. Below Orion are the small 
constellations of the Hare and the Dove. To the right 
and directly due south is the long curving stream of 
Eridanus, which extends southward below our horizon 
to stars that we never see. 

In the southwest is another very large constellation, 
Cetus the Whale. The remarkable variable Mira be- 
longs to this group, and bears the letter o, by which 
it is indicated on the map. At the beginning of De- 
cember it was unusually bright, of the second magni- 
tude, and the brightest object in the constellation. It 
is now fading slowly, and by the end of January will 
probably be barely visible without a telescope. We 
may expect to see it again in September or October, in 
preparation for the next maximum, which is due about 
November 1, 1907. Aries the Ram is north of Cetus, 
and north of it are Perseus and Andromeda. The great 
square of Pegasus is low in the west, and Cygnus the 
Swan is setting in the northwest. The bright group 
of Cassiopeia, the less prominent one of Cepheus, and 
the unimportant Camelopard—all three near the Pole 
complete our list. 
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THE PLANETS. 

Mercury is morning star all through January. He 
is, however, visible only in the early part of the 
month, when he rises about 6:30 A. M. 

Venus is likewise morning star, and attains her 
greatest brilliancy on the 4th. She is in Scorpio, and 
rises between 4:30 and 5 A. M. all through the month. 
With the telescope she appears as a crescent, which 
rapidly widens until it becomes nearly a half-moon. 

Mars is morning star in Libra, and rises at about 
3 A. M. in the middle of the month. He is a long 
way from the earth, and pretty faint. Jupiter is in 
Gemini, just past opposition, and dominates the even- 
ing sky. The markings on his surface, ever changing 
with his rapid rotation and the motions of his four 
bright satellites, make him one of the most interest- 
ing of all telescopic objects. 

Saturn is evening star in Aquarius, and sets at 
about 9 P. M. in the middle of the month. Uranus is 
morning star, too near the sun to be observed. 

Neptune is in Gemini, and comes to opposition on 
the 2d. His position is then in R. A. 6h. 48m. 38s. 
Declination 22 deg. 4 min. north, and his apparent 
motion at the rate of —7s. in R. A. and +9 sec. in 
declination. He is about midway between the stars 
é and 5s Geminorum, but is too faint to be seen with- 
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out a telescope, or identified without a good star map, 
except by his motion, or, with a telescope of some 
power, by his disk. 

Two comets are now in sight, both telescopic. 
Thiele’s comet, mentioned last month, is moving north- 
westward from Leo into Ursa Major. A fainter comet, 
discovered by the Rev. J. H. Metcalf at Taunton, Mass., 
is in Eridanus, moving very slowly. Both are receding 
from the earth and sun, and growing fainter, 

THE MOON. 

Last quarter occurs at 9:39 A. M. on the 7th, new 
moon at 12:49 A. M. on the 14th, first quarter at 3:34 
A. M. on the 21st, and full moon at 8:37 A. M. on the 
29th (during the eclipse). The moon is nearest us on 
the 12th and farthest off on the 25th. She is in con- 
junction with Mars on the 9th, Venus on the 11th, 
Uranus and Mercury on the 18th, Saturn on the 17th, 
Jupiter on the 26th, and Neptune on the 27th—none 
of the conjurctions being close. 

Princeton University Observatory. 

oe 
American Cement in India. 
BY CHARLES A. SIDMAN. 

The continued increase in the use of cement is mak- 
ing it one of the largest exports we have. In these 
days of modern and sanitary building, it is used to a 
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great extent for foundations, taking the place of the 
old-fashioned style, that of thinking that stone walls 
Its uses are unlimited, 
and every day sees some new application. Founda- 
tions, fancy columns, bridges, rustic seats, walks, and 
numerous other articles are made out of this com- 
modity. Consul General Michael, of Calcutta, reports 
that in India the use of cement is very extensive. They 
consider it the best for all particular work. It is 
used in laying brick walls in foundations, and if 
wood is used for structural purposes, it is laid in 
cement wherever possible. Floors, moldings, cornices, 
and outside and inside trimmings are made of sand 
and cement. Wherever cement can be used to guard 
against vermin, especially the white ant, it is freely 
used. Houses that have flat roofs are covered with 
brick dust and particles of brick mixed with cement 
and stamped down hard. Pitched roofs are covered 
with corrugated iron or tile, and then solidly covered 
with cement and sand. These roofs last well and re- 
quire little repair. Artificial stone is extensively man- 
ufactured and used for building purposes and for pave- 
ments and walks. Floors are laid in cement and made 
ornamental by imbedding broken glass and china in 
figures in the body of the cement. The outside of the 
temples are made. in the same way and are very at- 

tractive. Thus it will be 

noticed that cement is in 

general use and always 

will be in India. The im- 

ports of cement as long 

ago as 1870 were valued at 


ae $50,342, advancing in the 


fiscal year 1900 to 729,478 
hundredweight, valued at 
$500,332, and in 1906 to 
1,778,428 hundredweight, 
valued at $1,070,275. The 
imports of cement for the 
first four months of the 
present calendar year were 
574,006 hundredweight, 
valued at $333,427. The 
supplies of cement for In- 
dia come mainly from the 
United States, Great Brit- 
ain, Belgium, and _ Ger- 
many. Inferior cement is 
not wanted, but the best 
cement is in good demand 
at good prices. 
~~ eee ——_ 

A novel and interesting 
feature of the new United 
States mint at Denver, 
Col., is the sweeps room, 
which is entirely differ- 
ent from that at any other 
similar establishment in 
this country. This is the 
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department where the 

ey precious metal is recover- 
ff ed from the sweepings 
A. & and other waste matter. 
> In all the other govern- 


ment plants, the dry pro- 
cess is followed, wherein 
crucibles, which have be- 
come worn out in service, 
old floorings which have 
been torn up, sweepings 
from the floor and from 
old tin roofs on the build- 
ing itself and those of ad- 
joining structures, are put 
through grinding ma- 
chines provided for the purpose, and the usual prac- 
tice is to sell this ground-up material to the highest 
bidder, the bidders having been provided with sam- 
ples on which to base their estimate of its value. In 
the new establishment at Denver the wet process has 
been adopted, and so effective is it in the operation 
of reclaiming the fugitive metal, that the smelters 
who have formerly bought the waste will no longer 
have anything to do with it. 

In following the wet process, the crucibles are 
broken under the sledge and then passed through a 
grinding mill. Upon being broken up to such a size 
that the pieces will pass through an 80-mesh screen, 
they are then fed over and through an amalgamator 
having forty-two plates, into two settling tanks, where 
the waste is chemically treated. All shot gold or 
clippings are rolled into flakes in the bed of the 
mill, and are recovered as such when the run is com- 
pleted. 

The amalgamator material is pressed out and is 
melted into bars. The wet method dispenses with a 
number of very objectionable features, which are 
necessary with the dry process—for instance, the 
black lead crucible dust, which in other mints has not 
only caused much discomfort, but has been the Means 
of seriansly damaging the building, 
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In the map, stars of the first magnitude are eight-pointed; second magnitude, six-pointed; third magnitude, five-pointed; fourth magnitude (a 
few), four-pointed; fifth magnitude (very few), three-pointed, counting the points only as shown inthe solid outline, without the inter- 
mediate lines signifying star rays. 
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THE MANUFACTURE OF STEEL PENS, 
BY L. A. HAWKES. 

When, in the year 79 A. D., the celebrated volcano 
Vesuvius belched forth fire, lava, and ashes, and de- 
stroyed, among others, the beautiful historic city of 
Pompeii, it at the same time preserved in the ruins 
of that city the first and only evidence that we 
have of the early use of metallic pens. In ex- 
cavating the ruins of the city, specimens of metallic 


rig. 6—Tempering the Hardened Pens. 
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pens were found, which are now preserved in the 
British Museum and the museum of Naples. These 
specimens were made of bronze. Most of the early 
metallic pens were made of this material, although 
some were made of silver. The use of metallic pens 
was very rare, and before the introduction of steel 
pens, the implements most commonly used for writing 
were stilos, brushes, reeds, and quills, all of which 
are even up to this time used in some countries. 
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The quill pen, which was the direct predecessor of 
the steel pen, was so difficult to make, and its life was 
so short, that efforts were continually made to pro- 
duce something that would last longer and supersede 
it. In the effort to do this various metals were used, 
among them steel. The forms of the first steel pens 
were copies of the quill pen, being both pen and. pen- 
holder combined, or what is known to-day as the bar- 
re] pen. They were slit similar to the quill pen. 


ig. 7.—Grinding With Emery Wheels. 


THE MANUFACTURE OF STEEL PENS. 
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This style. of pen was used for a number of years, 
but was very expensive, because as soon as the pen 
was worn out, it was necessary to throw away practi- 
cally both the holder and the pen, so that the nib part 
was made separate, and the barrel part became the tip 
of the penholder of to-day. This was a great economy, 
and soon the pen took its present form, and the pen- 
holder was made to hold it. 

One of the objections to the early steel pens was 
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creased toughness to the steel. The number of times 
necessary to put it through the rolls depends on how 
thin the steel is to be rolled. Each strip is tested 
with a micrometer gage, and should it be too thick, it 
is again -put through the mills, and if too thin, it is 
laid aside for a pen for which a thinner steel can be 
used. The steel which started 19 inches long has 
been stretched to about 50 inches, and is then ready 
for the pens to be cut from it. 


II 


Fig. 16 shows one of the most popular of these, the 
Courier, No. 700. Raising is done in a peculiarly con- 
structed screw. press, and the pens are removed by 
compressed air. 

Each pen is now carefully examined for imperfec- 
tions in the previous operations, and as they.are soft, 
it is necessary to harden them by heating them red 
hot, and dropping into cold oil. The oil is removed 
by centrifugal force and boiling lye, and the pens are 


Figs 8e—The Slitting Machine. 


their stiffness. This was overcome by the introduc- 
tion of the side slits; by varying the size, shape, and 
position of these side slits, a pen can be given any 
resiliency desired. 

The steel pen industry did not make any rapid ad- 
vances until the adoption of the foot, drop, and screw 
presses about the year 1825; then they were manufac- 
tured in fair quantities, but their introduction was by 
no means rapid, for even as late as 1860 to 1865 the 
Quartermaster’s Department furnished the United 
States army with the quill ens. The first steel pens 
sold anywhere from 25 to 50 cents each, so that one 
pen cost as much as will now buy from one-third to 
one-half a gross of the better grades. In other words, 
they cost from fifty to seventy-five times as much as 
they do now. The consumption has increased very 
rapidly, and at the present time the world probably 
produces from ten to twelve million gross annually, 
of which the United States produces two million five 
hundred thousand gross, and consumes over three mil- 
lion gross. 

Although the pen may be mightier than the sword, 
its daily use by millions of people has made them 
insensible to its importance; and those who have given 
it a thought, believe that the sheet steel goes in one 
end of a machine and the completed pen falls from the 
other end. This is far from being the case, as there 
are from twenty to twenty-eight handlings, the num- 
ber depending on the style of the pen. 

The following description of the operations is of 
the manufacture. as carried out at the works of the 
C. Howard Hunt Pen Company, manufacturers of 
round-pointed pens, Camden, N. J., and describes the 
most advanced methods and latest improvements. 

The steel is imported from England, and consists of 
selected sheets, 19 inches wide, about 5 feet long, and 
0.023 of an inch thick; it is of the very highest grade, 
American manufacturers not having attempted to 
make this class of steel. 

The first operation is to cut the sheets into strips 
19 inches long and wide enough to cut two pens with 
their points interlapping. These strips, which are 
rolled hard and are too thick to cut a pen from, are 
annealed by packing them in iron boxes and heating 
them at a low red heat for a number of hours. ‘They 
are then gradually cooled under a hood to prevent 
drafts striking them. When cool the strips are soft 
and coated with a scale which is removed by a pickle 
of dilute sulphuric acid. They are now ready to be 
put through 
t he rolling 
mill, and_ re- 
duced to the 
required thick- 
ness, which 
averages about f 
0.0009 of an 
inch. The roll- 
ing is known 
as “cold-roll- 
ing,’ the strips 
not being heat- 
ed after the Fie. 12. 
first anneal- 
ing. This Cob 
gives an in- 


Fig. 18. 


Fig. 10 Polishing and Coloring. 


Cheap pens are cut from steel that comes in large 
rolls ready for use, as it is impossible to roll this 
uniformly. The pens that are made from it are very 
irregular. 

Pens are cut in screw presses provided with dies of 
the desired shape. About two hundred styles of dies 
are required for regular and imprint pens. 

An operative can cut from forty to forty-five thou- 
sand pens in a day of eight hours, and her hand will 
move about seven miles in doing it. After the pens 
have been cut they have the appearance pictured in 


Fig. 11.—Packing the Finished Article. 


Fig. 12. Fig. 13 shows the scrap that is left after the 
pen has been cut from the steel. 

The blanks are now pierced and side-cut as shown 
in Fig. 14. These operations, to a large extent, deter- 
mine the flexibility of the pen, and vary with the style 
of pen, some pens requiring two and three handlings 
in the piercing department. 

The blanks having been cut from hard rolled steel, 
it is now necessary to soften them by annealing. 
This is done by putting them in large iron pots, heat- 
ing them to redness for several hours, and then cooling 
gradually. They are then soft and pliable and ready 
to receive the name, which is the next operation, called 
marking, as is shown in Fig. 15. Some pens have a 
raised letter or design on them, called embossing. This 
is done in a marking press. 

After marking, the pen is raised, that is, brought to 
the form that it is to have when finished. There are 
on the market about two thousand styles of pens. 
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Fig. 9.—Examining for Defects. 


then dried in sawdust. This makes the pen very brit- 
tle, so that it has no resiliency. In order to obtain the 
latter quality, the pen is tempered by gradually re- 
heating it until it has acquired the greatest toughness 
and elasticity possible. 

The pen now has a coating of oxide, which must be 
removed by scouring. This is done by placing the 
pens and a scouring material in tumbling barrels and 
revolving them until they are bright. Girls then grind 
the pens on emery bobs lengthwise and across the 
nibs. Some pens have only one operation in this de- 
partment, while others have two and three. Fig. 17 
shows a pen which has been cross-ground, and Fig. 18 
one which has been both cross and straight ground. 
Pens are ground to enable them to hold the ink better, 
and also give them more resiliency. 

The pens are now ready for slitting. As it is neces- 
sary to cut through the hardened and tempered steel 
without damaging the point, it can be readily appreci- 
ated that the tool for doing it must be one of the most 
delicate. It is a miniature shearing machine with 
knives of extreme hardness of absolutely perfect gage 
to hold the pen, so that the shears will always cut 
through the center of the point. 

After the pens have been slit, as in Fig. 19, they 
can be used for writing; but they would be very 
scratchy and would stick in the paper. In order to 
overcome this, the points are rounded and made per- 
fectly smooth. 

The final examination is now given each pen; expert 
examiners sit before slanting desks on which isa slate 
of black glass; the pens lie on this desk and the exam- 
iners pick up one in each hand, pressing them on the 
glass and looking at the cutting, piercing, marking, 
raising, grinding, slitting, tempering, etc. Should the 
pens have any imperfections in any of these opera- 
tions, they are thrown into separate boxes, so that each 
room can be charged with the amount of its waste. 
This waste is then put in iron pots and heated so as 
to prevent their being used, when they are sold for 
scrap steel. There are 1,728 chances to make a bad 
pen in every gross; consequently its manufacture re- 
quires vigilant care. and inspection. 

The pens are now polished, and, if they are to be left 
gray, are ready for the lacquering operation; if they 
are to be made bronze, blue, black, or any of the vari- 
ous shades, they are sent to the tempering room, and 
gradually reheated in a revolving cylinder until the 
required color appears upon them, when they are 
chilled quick- 
ly, so as to 
prevent t he 
color chang- 
ing. The pen 
is now practi- 
cally finished; 


i \ / BA but if put on 
oon Tm oot : 
OOL y o the market in 
°o ° i 
9 9 9 | 8 this form, 
= ¢ 3 5 would rust 
2 a = ‘ 
m m a m very quickly. 
Ss. Each one _ is 
Fig. 14. Fig. 15. Fig. 16. Fig, 17. Fig. 18, y ee oun emer 
peas ‘ : given a_thor- 
ierced. Marked. Raised. Cross Cross and Slit. ough coat of 
ground, straight ground. 


THE MANUFACTURE OF STEEL PENS, 


lacquer, which 


12 


preserves it. If the pens are to be plated with 
bronze, silver, or gold, these operations are performed 
while the pen retains its bright polish. 

The pens are now ready to go to the boxing room, 
where they are “counted” by weight. It will be found 
impossible to put a gross of pens in the box intended 
for them unless they are laid parallel. In order to 
do this quickly and easily, they are put in a half- 
cylinder and shaken. This quickly places them in a 
parallel position, and by a very quick move of the 
operative they are dumped into the boxes, which are 
then ready to be labeled and packed. 

There is a story widely copied by newspapers that 
the introduction of the typewriter had diminished the 
use of steel pens. This is not only untrue, but strange 
as it may seem, the typewriter has benefited the steel- 
pen business. It has done this, by increasing the vol- 
ume of correspondence a hundredfold, and called forth 
return correspondence that would never have been 


sent. 
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Capt. Amundsen’s Voyage and the Magnetic North 
Pole, 

Capt. Amundsen’s recent return from his Arctic ex- 
pedition has prompted Fridtjof Nansen to publish his 
views on the importance of the achievement in Mor- 
genbladet, a Norwegian daily newspaper. Because of 
the careful preparation of every detail, both scientific 
and practical, and the excellent manner in which 
everything has been carried out, in spite of the limited 
means at the disposal of the explorer, this voyage, in 
the opinion of Nansen, ranks among the most remark- 
able of polar expeditions. The most important aim of 
the daring Norwegian, viz., to locate the magnetic 
north pole, has been realized as successfully as could 
be hoped. 

Our earth, as is well known, may be regarded as a 
rotating magnet, the poles of which (viz., the mag- 
netic north and south poles) do not coincide with the 
geographical poles. In fact, the magnetic North Pole 
is situated about 30 degrees south of the geographical 
North Pole, toward Canada, somewhere in the neigh- 
borhood of the meridian 100 degrees west of Green- 
wich. The magnetic South Pole presumably lies at 
the antipodal point, at a similar distance from the 
geographical South Pole, in some unexplored Antarctic 
region. No expedition has thus far been able to ad- 
vance to the vicinity of the magnetic South Pole. For 
this reason, as well as for the reason that it is nearer 
to ourselves, the magnetic North Pole has been more 
accessible. 

Whether the magnetic North Pole constitutes a sin- 
gle point or several points, or even an extensive re- 
gion, has not yet been ascertained. Amundsen’s excel- 
lent observations, after having once been worked out, 
will however afford the most valuable material for 
solving this problem. 

In the neighborhood of the magnetic North Pole the 
magnetic force,'as is well known, is directed toward 
the interior of the earth, at right angles to the sur- 
face. The inclination is just 90 degrees, that is, a 
magnetic needle, suspended by a thread so as to be 
free to move in all directions, will adjust itself ver- 
tically with the northern end pointing downward, or 
else at an angle of 90 degrees to the horizontal 
plane. 

For this reason, an ordinary compass proves quite 
inefficient at the magnetic North Pole or its neighbor- 
hood, the downward-working magnetic force being un- 
able to direct the compass needle in any given hori- 
zontal direction. For the same reason, compasses will 
gradually become “lazier’” as they approach these parts 
of the earth’s surface. Magnetic studies carried out in 
the course of time under different latitudes have shown 
the magnetic forces and the deviation of the compass 
needle to be subject to highly remarkable and quite 
enigmatic variations, which are either of short dura- 
tion (e. g., daily variations, and what are called mag- 
netic storms) or cf long duration, extending over many 
years. From these observations the magnetic poles 
themselves have been found to move in the course of 
time. To explain this fact, many theories have been 
advanced, which, however, are far from affording a 
solution of the problem, as with all our endeavors to 
arrive at a better understanding of these phenomena, 
we have not had trustworthy systematic observations 
at the neighborhood of the magnetic pole itself. This 
gap has now been filled by Amundsen’s work, which 
was crowned by exceptional success, and which may 
be said to constitute the most valuable scientific ma- 
terial ever secured by any North Pole expedition, hav- 
ing been derived from the most interesting part of 
the Arctic regions, the neighborhood of the magnetic 
pole itself. 

While the theory of terrestrial magnetism will thus 
be indebted to the voyage of the Norwegian explorer 
for a most valuable addition to its scope, other scien- 
tific branches as well are likely to benefit by it, because 
of the intimate connection existing between terrestrial 
magnetism and the electrical phenomena of the at- 
mosphere, as well as the physical and other conditions 
of our earth. 
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A CHURCH BLOWN UP BY NATURAL GAS. 

The town of Bunyan is located in the petroleum-pro- 
ducing district of western Ontario, and a number of 
the buildings are heated and lighted by natural gas, 
which is piped from wells in the vicinity. One of 
these buildings is the Baptist church at Bunyan. The 
edifice was constructed with heavy brick walls sur- 
mounted with a roof of shingles, while from the front 
section extends a brick tower with a shingle top. The 
church was heated by a large gas stove. The pipe con- 
veying the gas became strained from the pressure, and 
the odor of the escaping gas caused a search to be 
made for the leak along the pipe which was laid under 
the flooring. To examine the pipe, one of the search- 
ers lit a match, with the result that an explosion took 
place so violent that the side walls were almost 
entirely blown out, as shown in the illustration. 
Although as already stated they were composed of 
brick, all but a small portion of the rear and front 
walls were completely demolished, the material heing 
scattered over the ground a distance of nearly fifty 
feet from the building. 

Strange to say, the roof was but little damaged. the 
main injury being caused by settling in the center, 
where the supporting wall had been carried away. 
The front section and tower were uninjured, but a 
chimney in the rear was partly demolished from the 
shock. 

The accident presents an interesting illustration of 
the direction of the explosive force, which appeared to 


The Walls Blown Out. 
A CHURCH BLOWN UP BY NATURAL GAS, 


be almost entirely lateral, not even a hole being blown 
in the roof. 


After-Burning in the Gas Engine, 

According to the Engineering Times, Prof. Hopkin- 
son, of Cambridge University, England, has used plati- 
num resistance thermometers to investigate the ex- 
plosions of homogeneous mixtures of coal gas and air 
at atmospheric pressure and temperature. The mix- 
ture was placed in a cylindrical vessel and fired by an 
electric spark at the center. The platinum wire used 
for the thermometer was exactly 1-1000 inch in diam- 
eter. When the flame approached the wire there was 
a sharn rise in its electrical resistance, and this could 
be easily measured, for the wire was placed in series 
with a battery of constant potential. When a ther- 
mometer was placed near the spark it was found that 
on ignition of the mixture there was a sudden rise of 
temperature to 1,200 deg. C. It was found that if the 
gas was fired in a closed vessel, whose volume did not 
alter, the differences of temperature in various parts 
of the vessel at maximum pressure after an explosion 
of this kind varied as much as 500 deg. C. With weak 
mixtures of gas and air it was found that the spread 
of the flame was much slower. With one volume of 
gas mixed with twelve volumes of air it was found 
that 24% seconds elapsed before all the gas was burnt. 
With a mixture of one volume of gas and nine volumes 
of air the flame spread rapidly from the spark, and all 
of the gas was completely burnt within 1-40 second. 
The results are used to explain the phenomena of 
“after-burning” in the gas engine; and it is argued 
that the observed specific heat of the products of com- 
bustion, together with the loss of heat during the pas- 
sage of the flame through the compression space, ac- 
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counts for all of the peculiarities of the gas engine 
diagram, 

0 
Notes, 

A realistic idea of the trade that is prosecuted in 
the imitation of old masters by unscrupulous dealers, 
especially for would-be collectors, is afforded by the 
recent discovery that has been made in the Art Gal- 
lery of Bath, England. Upon his death Sir William 
Holbourne bequeathed his extensive art collection to 
the civic authorities, and a building was especially 
erected to house the bequest. For some years this 
collection has been considered one of the most com- 
prehensive and valuable extant. Recently, however, 
the pictures were minutely examined by an eminent 
expert, as doubts concerning their genuine character 
had been circulated, despite the fact that other experts 
had carefully investigated the collection and _pro- 
nounced the pictures to begenuine. As a result of this 
last examination, however, no less than two hundred 
have been proved to be spurious, and worthless except 
as remarkably clever forgeries. The result of this 
discovery has aroused skepticism as to the bona fide 
nature of many of the art treasures possessed by 
other art museums and private collectors, not only in 
England but in other parts of the world as well. The 
majority of these imitations are the product of Contin- 
ental artists, and are so cleverly and skillfully exe- 
cuted as to be almost impossible of detection. 

In determining the difference between the longi- 
tudes of two places, the comparison of their time, as 
is well known, plays an important part. While this 
comparison has so far been carried out by use of the 
telegraph, telephones have recently been advantageous- 
ly employed in determining the longitude of Brest as 
compared with that of Paris. According to the Hlek- 
trotechnische Zeitschrift, two chronometers striking 
half-seconds were used, of which one indicated mean 
time and the other astronomical time, thus allowing 
the coincidence process to be used. On the glass plate 
of each of the two chronometers was arranged a 
Hughes microphone inserted together with a battery 
in the primary circuit of a transmission coil, while 
the secondary winding was connected to the long-dis- 
tance telephone circuit. The operators installed at 
Brest and Paris respectively could thus watch the 
stroke of the two chronometers while being in a posi- 
tion to communicate by telephone. A variable re- 
sistance inserted in the primary circuit of one of the 
two stations enabled the two chronometers to be 
synchronized, and the operator perceived the two 
strokes with the same ear and with equal intensity, 
thus seizing the coincidences with far greater accuracy 
than in the event of the stroke of the near and distant 
chronometers being detected with different ears. It 
was possible to reach results within 1/100 of a second 
of perfect accuracy. 


A survey of the field of technical education shows, 
first, a group of high-grade engineering schools pre- 
paring young men for the leading positions in profes- 
sional, industrial, and educational callings. These 
schools are increasing their laboratory facilities, year 
by year, and are steadily improving their instruction 
in mathematics, physics, and chemistry, as a basis for 
good engineering practice. The development in this 
field will be the extension of the work beyond the re- 
quirement for the bachelor’s degree or the engineering 
degree. Just as medical schools add a year or more 
of post-graduate study, so engineering schools in the 
near future will extend their work into the realm of 
post-graduate work. The need of engineering educa- 
tion beyond the stage reached to-day in the ordinary 
college was apparent to such a far-sighted educator as 
the late President William R. Harper, of the Univer- 
sity of Chicago. No engineering college has yet been 
organized in the university, but the plans contemplate 
a school that shall tower above all other schools of its 
kind as the university itself towers above the small 
college. A further survey of the field discloses a 
number of “cut, fit, and try-on” schools. These do 
not devote their energies to any one subject or stratum 
of education. They may teach art, high school studies 
in general, engineering, photography, stenography, 
cooking, dress making, library economy, or any other 
subject for which there is sufficient demand to form 
a class. These schools form an essential link between 
the older and the newer phases of education; they 
show the tendency of the age; in them the experi- 
mental educational work is done and later special 
schools are founded to carry on the work begun here 
in a small and tentative manner. As evidence of this, 
witness the course in library economy established by 
Armour Institute of Technology in 1893 and after a 
few years of successful life adopted by the University 
of Illinois; also the numerous schools of domestic 
economy following on the heels of the successful 


courses given at Armour. 
—e or —-_ 


The new Cincinnati waterworks are now ready to 
furnish about 12,000,000 gallons daily to the high ser- 
vice system of the city. This supply is not filtered, as 
it will be some time hefore purification worlss are built, 
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A New Flexible Steam Packing. 

The modern practice of using steam at high pres- 
sures and temperatures has brought with it certain 
problems which did not confront the engineer of ten 
years ago with his low-pressure plant. The chief of 
these problems is undoubtedly the question of suitable 
packings, a question which grows rapidly more serious 
as steam pressures are increased. Practically the only 
high-pressure packings hitherto available have been 
either metallic, hence rigid and unyielding, requiring 
constant regrinding, or of rubber, which is not abso- 
lutely impervious to steam, has not the necessary 
wearing qualities, and cannot withstand high tem- 
peratures. Recently, a new type of packing has been 
invented by Mr. Frederick M. Ekert, which seems to 
overcome the defects of previous packings. The ma- 
terial is very tough and tenacious, and it is sufficient- 
ly flexible or plastic to conform itself to all irregu- 
larities, thus absolutely preventing leakage. It is 
composed principally of rubber and esbestos fibers 
with which certain pore-filling substances are mixed. 
The packing is absolutely impervious to water or 
steam, and is a non-conductor of heat. Furthermore, 
it is self-lubricating, owing to the presence of graphite 
in its composition. It is made into valve disks, which 
will withstand any pressure up to 450 pounds con- 
tinuous service, and also in sheets for use on pumps, 
cylinders, steam chest covers, manhole covers, and 
the like. In addition to these, a nickel-protected disk 
is made for superheated steam, which is adapted to 
withstand temperatures up to 900 deg. Fahrenheit. 

A similar material, in which cotton fibers are used 
in place of asbestos, Mr. Ekert provides for the manu- 
facture of puncture-proof automobile tires, mattings, 
and the like. 


A NOVEL DOOR LOCK. 

A door lock of decidedly unique form has recently 
been invented by Mr. Peter Ebbeson, of St. Paul, Neb. 
While the construction of this lock is not complicated, 
yet it has been ingeniously designed to prevent opera- 
tion with a false key. Furthermore, it comprises a 
latch of such form as to prevent shaking or rattling 
of the door. As shown in the accompanying engrav- 
ing, the lock consists of three disk-like sections, A, 
B, and C, the disk B being stationary and the others 
revoluble. The disks are mounted in a socket in the 
door and project from opposite sides thereof. The 
latch is operated by a pair of knobs at opposite sides 
of the door, which are respectively secured to the 
disks A and C. In the face of the disk A is an ec- 
centric slot D, adapted to receive a stud projecting 
from the door frame. By operating the knob of disk 
A the latter may be turned to engage the stud in the 
eccentric slot, thus locking the door. The disk C is 
connected with the disk A by a series of bevel gears, 
so that by operating the knob of disk C, it is possible 
to rotate the disk A to latch or unlatch the door. 
In order to lock the door, a novel mechanism has been 
provided in the central disk B. As shown in the 
cross-sectional view, a barrel # is mounted in this 
disk. This barrel is provided with a bolt H, which is 
adapted to engage a slot in one of the bevel gears, 
and thus prevent rotation of the other two disks. In 
the barrel # is a tumbler F, which is carried on a 
short shaft mounted to slide in slots in the barrel. 
This tumbler is provided with a projection at its up- 
per end adapted normally to register with the central 
one of three flanges G, projecting from a block above. 
Now, in order to unlock the latch, a key is inserted 
in the barrel FE, and this presses the tumbler F to the 
position shown in dotted lines, when the projection 
thereon clears the central projection G, and the bar- 


A NOVEL DOOR LOCK. 


rel may then be rotated to move the bolt H clear of the 
bevel gears. The tumbler is held in normal position 
by a pair of springs which bear against its shaft. It 
will be observed that the ends of the tumbler are of 
odd form, which the key must fit to prevent the tumb- 
ler from tilting on its axis when being pushed clear 
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of the projection A. If a false key is introduced, as 
shown at & in one of the section views, the tumbler 
will be tilted up into engagement with the outer pro- 
jections G. 


HAND-OPERATED SHAPER, 
The advantages of the shaper for finishing small 
work are well known in all machine shops. To pro- 
vide these same advantages for small shops which can- 


A HAND-OPERATED SHAPER. 


not afford power-driven machines or even for large 
shops in which a shaper is only occasionally used, Mr. 
S. N. Malterner, of Canton, New York, has invented the 
hand-operated machine illustrated herewith. The ma- 
chine consists of the usual frame provided with guide 
shears at the top to receive the carriage which is form- 
ed with the usual head, carrying an apron tool post 
of common form. Below the tool post is the table on 
which the work is clamped. The carriage is formed 
on its under side with a rack which is engaged by a 
gear segment rigidly attached to a transverse shaft 
mounted in the frame. At one extremity this shaft 
carries a hand lever whereby it may be rocked back 
and forth and thereby cause the carriage to reciprocate 
in the usual manner. On the frame of the machine is a 
curved bracket formed with a slot in which a pair of 
adjustable bolts are secured. These bolts project in the 
path of the hand lever and serve as stops to limit 
the stroke of the tool. If it should happen that the 
position of the work upon the table is such that the 
lever does not reciprocate at a convenient point, which 
is generally the uppermost or approximately vertical 
position, it is only necessary to remove either of the 
stop bolts so as to enable the gear segment to be moved 
entirely out of mesh with the rack. Then the carriage 
may be adjusted to the desired position and after the 
gear segment has again been moved into mesh with 
the rack, the stop bolt may be secured at the proper 


adjustment. 
SS ce noe oe 


Physical Constitution of the Heavenly Bodies, 

Some of the noteworthy of the numerous conclusions 
arrived at by T. J. J. See in an article on the 
physical constitution of the heavenly bodies, 
published in Astronom. Nachr., are the fol- 
lowing: 

The mean specific heat of the sun must lie 
between 05 and 6.8; it could reach the latter 
value if all the elements present were as simple 
as hydrogen. The heat and light from the sun 
are held to be obtained from the interior solely 
by radiation, and not by convection currents; 
the gases in the interior are very transparent, 
but on the photosphere some elements, such as 
carbon, can give rise to clouds which are non- 
transparent to light. Based chiefly upon the 
density at the solar surface, the heat supply 
of the sun is held to be sufficient to last 10 
million years at the present rate; or taking 
contraction into consideration, 30 million years. 
As regards the earth before it had a solid crust, 
the temperature probably was never sufficiently 
high for it to be self-luminous. On the major 
planets the surface temperatures are consid- 
ered to lie between 300 deg. and 800 deg. abs, 
so that the surface can neither be thought of as rigid 
nor self-luminous; these planets are not cooling down 
at present, but are even becoming hotter. Prof. See 
considers the monatomic theory, as applied to the sun’s 
condition, to be the only one which gives results which 
are in accord with known facts. 


13 


The Standardized Staircase, 

A system of standards is the order of modern life, 
and in many directions standards are convenient if 
not, in some cases, indispensable. We have, for in- 
stance, standard gages for railways and tramways, 
standard threads for various screws, standard sizes 
for boots, shoes, and gloves, standard qualities for 
articles of food, standard weights and measures, coin- 
age, and so on. But there are still some directions in 
which the need of a standard is not only indicated 
but is urgent. The desirability, for example, of stan- 
dardizing the steps of all staircases is seen in the 
fact that so often a fall on the staircase is due to 
the irregularity in the height of the steps. A common 
cause of accident on the staircase is the kicking of the 
edge of a stair when ascending. In descending, also, 
an irregularity in one step may easily upset the equi- 
librium of a person. To the aged and infirm the de- 
scent of an irregularly stepped staircase is a source of 
terror. Yet how many staircases are constructed ab- 
solutely alike as regards the height of the steps? We 
should say very few; and not only is there little uni- 
formity existing between different staircases but the 
steps themselves in the same staircase are often ir- 
regular. Staircases and the steps in them should be 
standardized; there should be uniformity of height 
and breadth, and in regard to the latter there should 
be room enough on the step to accommodate the whole 
foot from toe to heel, so that there is no undue call 
on the energies when ascending, as by going on tip- 
toe, so to speak, or any feeling of insecurity when 
descending by reason of there only being room for the 
heel. Serious falls on staircases are by no means rare 
and a common cause of such accidents is the fact that 
staircases are not standardized. Even in dark places 
the staircase, if standardized, would be more safely 
negotiated than a well-illuminated but irregular stair- 
way. The perils of an ordinary ladder would be 
enormously increased if the rungs were placed at ir- 


regular intervals.—Lancet., 
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WHEEL-FLANGE OILER, 

The curves of street railways are usually so sharp 
that it is necessary to keep them well lubricated in 
order to prevent undue wear and screeching of the 
wheels as they grind against the tracks. Aside from 
the expense of keeping the curves lubricated, the prac- 
tice of greasing them is extremely objectionable to 
pedestrians who are liable to soil and ruin their cloth- 
ing by contact with the oily substance. The accom- 
panying engraving shows a method of obviating this 
objection which consists in oiling the flanges of the 
wheels instead of the tracks. The oiling device is ar- 
ranged to be brought into operation at the will of the 
motorman so that the lubricant is applied only when 
needed and where needed, because it is on the flanges 
that most of the friction occurs. This oiler is not lim- 
ited to street railways, but is also applicable to the 
curves of steam railways where much power has been 
uselessly spent because heretofore it has not been the 
practice to oil these curves. The device comprises an 
oil chamber in which a wheel is mounted to rotate. 
The wheel is provided with a wick which is seated like 
a tire on the outer rim. Oil holes lead through the 
rim of the wheel to the wick. The wheel does not 
touch the oil in the chamber, but a loose chain which 
hangs in the oil is turned by the wheel and serves to 
feed the lubricant to the rim whence it passes through 
the holes to the wick. In use the device is mounted 
on a bracket in such position that it can be swung 
against the wheel flange by the operation of a lever. 


DEVICE FOR OILING CAR-WHEEL FLANGES, 


A portion of the oil chamber is cut away permitting 
contact of the wick with the flange, and thus causing 
the wheel in the oil chamber to rotate and feed the 
oil to the wick. The inventors of this improved oiler 
are Messrs. F. S. Baird and E. W, Carroll, of Congress, 
Arizona. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 


VIBRATOR.—E. B. Jacessen, Pittsfield, 
Mass. The vibrator is for use in induction- 
coils, Ruhmkorff coils, spark-coils, gas-engine 
ignition-coils, and like coils, and devices em- 
ployed in high-tension electrical work, the vi- 
brator being arranged to prevent sticking of 
the contact-points, to allow minute adjust- 
ment and secure locking of the parts after 
the adjustment is made, to insure quick re- 
sponse and to avoid waste of platinum and of 
electric current. 


Of Interest to Farmers, 


MOWING-MACHINE.—G. ResBiInsen and G. 
CUTSFeRTH, Riddles, Ore. In this instance the 
invention is an improvement in mowing-ma- 
chines, and relates particularly to a_track- 
clearing attachment whereby heavy vines and 


sickle-bar to avoid clogging of the bar and to 
aid the divider in separating the cut from the 
uncut grass. 


Of General Interest. 


SURGEON’S NEEDLE-HOLBER. — H. H. 
CLARK, Santa Cruz, Cal. The invention has 
reference to surgical instruments; and the ob- 
ject of the inventor is the production of a 
device of simple construction which will facili- 
tate the holding and manipulation of a sur- 
geon’s needle. It has substantially the form 
of a pair of forceps, presenting handles, pivot- 
ally connected and having extensions adapted 
to clamp together, so as to form jaws, adapted 
to receive the needle. 


MUSICAL WIND INSTRUMENT.—J. S. 
BarLtow, Johnson City, Tenn. The object of 
the inventor is to provide an instrument hav- 
ing a range of approximately two octaves 
and permitting a beginner to readily learn to 
play the instrument and allowing the produc- 
tion of powerful yet soft tones without re- 
quiring undue physical exertion on the part of 
the performer. 


RULE.—J. BENDER, Marion, Kan. In this 
case the invention pertains to rules, and it is 
intended especially to be used by artisans and 
others for measuring the distance between 
points where it is not feasible for the ends 
of the rule to project beyond the points between 
which the measurement is taken. 


LIQUIB-MEASURING DEVICE.—A. Yev- 
BELMAN, New York, N. Y. The object of this 
invention is to provide a liquid-measuring device 
under the control of an operator and arranged 
for delivering liquids in accurately-measured 
quantities and without any waste or danger 
of wrong manipulation of the device by the 
operator. 

AUTOMATIC LATCH FOR SLIBING 
BOORS.—J. R. Hugues, Chama, Ter. N. M. 
The invention has reference more especially 
to sliding doors (gates and the like) for cars, 
barns, warehouses, etc. One of the principal 
objects is to provide a device automatic in 
operation. A further object Is to provide an 
automatically-engaging latch for car-doors and 
the like which is entirely protected from ac- 
cumulations about the same as dust and dirt 
or ice and snow and which is easy working and 
comparatively noiseless. 

PUMP-ROD COUPLING.—LE Rey PITCHER, 
Oilcenter, Cal. The invention relates to oil- 
well and other pumps; and its object is to 
provide a pump-rod coupling arranged to per- 
mit the convenient disconnection of pump-rods 
from the pump to allow the withdrawal of the 
pump-rods without danger of disconnecting the 
pump-rod sections in case the pump-plunger is 
sanded up. 

BOTTLE.—S. G. WisE, Gas City, Ind. The 
purpose of this invention is the provision of 
a simple, durable, and economic construction 
of bottle whereby the bottle will be difficult 
to refill and if refilled the bottle cannot for a 
second time be presented as an original pack- 
age without evidence that it has been tampered 
with. 

APPARATUS FOR THE AUTOMATIC DE- 
LIVERY, ON SALE OR HIRE, OF BOOKS, 
ETC.—H. Perrin, 100 Rue St. Lazare, Paris, 
France. The apparatus comprises a number 
of compartments, each containing a book or 
other article, the compartments being normally 
closed by respective shutters. Each of the 
latter corresponds to an unlocking device which 
can be operated by hand through the medium 
of a shaft or other common member an@ of 
a coin previously inserted in the unlocking de- 


vice. A summing up device registers the num- 

ber of coins inserted in the apparatus. 
STREET-CROSSING INBDBICATOR.—G._ E. 

Patmur and M. H. CeHEN, Butte, Mont. One 


purpose of the invention is to providé an 
indicator which will carry two sign-boards at 
angles to each other and which can be quickly 
and conveniently set up and applied to a 
corner of a building, no matter whether the 
corner is a right-angle one or one in which 
the corner is flattened or rounded off at the 
meeting of its members. 


POSTAL CARD.—EDITH M. MINER, Rath- 
drum, Idaho. In this patent the invention is 
an improvement in postal cards designed 
more especially as a souvenir and advertising 
card. The object of the invention is the pro- 
vision of a devicet of this character affording 
censiderable space for writing, print, or pic- 
tures, and for obscuring the same from view 
while in transit. 


‘erally stated, the invention consists 


SAFETY ENVELOP AND BOX.—W. H. 
Dessen, Harrison, and W. GaLLacHErR, Eliza- 
beth, N. J. The invention is embodied in the 
improved construction whereby an envelop or 
box may be closed by engagement of the flaps 
or opposite folding portions thereof, the en- 
gagement being such that the envelop or box 
cannot be opened without breaking it or 
rupturing a portion of the same. 


SHOE-POLISHING STAND.—W. O. BeEck, 
Chicago, Ill. In the present patent the in- 
vention has reference to improvements in foot 
rests or stands for convenience in polishing 
shoes, the object being to provide a device 
of this character so constructed as to be 
readily attached to a closet-bowl so that the 


dirt removed from the shoes will fall into 
the bowl. 
GRIP.—J. R. CRABILL, Carthage, Ill. Gen- 


‘structing a cabinet or any carrying-case with 
grasses may be cut at the outer end of the, 


i 


a cell of such size as to amply admit a man’s 
arm to substantially the depth of the elbow, 
leading into it preferably at one end, and a 
handle to be grasped by the hand at the 
bottom of the cell near the center of gravity 
of the loaded case, thus affording a_ bracing 
means entirely surrounding the forearm. 


Hardware. 
REAMER.—W. Turney, 


in tools for reaming metal, the object being to 
provide an expanding-reamer having a plurality 
of cutting-corners and so constructed that there 
will be no vibration, thus resulting in an even 
and smoothly-finished cut. 


JEWEL REMOVER AND _ SEATER.—H. 
Straw, Anacortes, Wash. The invention re- 
lates to watch-maker’s tools; and its object 
is to provide a jewel remover and seater ar- 
ranged to permit convenient removal or inser- 
tion of close-fitting jewels to bring the same 
into proper position without danger of mar- 
ring or otherwise injuring the jewels or losing 
the same. 


Machines and Mechanical Devices. 


Hyde Park, Mass. : 
This invention has reference to improvements: 


in con-: z 
‘ to alternately draw in and compress the charge 


LIQUIB-WEIGHING APPARATUS.—W. W.j 


GrercE, Winchester, Ky. The 
tains to improvements in apparatus for weigh- 
ing liquid as it discharges from a keg or other 
receptacle, the object being to provide a de- 
vice for this purpose of simple construction 
that will accurately discharge the quantity 
of liquid desired and then automatically close. 

GRINBING-MILL.—P. P. BELT, 
and E. Utz, Newton, Kan. The intention in 
this case is to produce a mill which can be 
adjusted so as to grind readily to different 
degrees of fineness, and which may be readily 
repaired if the grinding-teeth become broken. 
The invention relates to grinding-mills, such 
as used for grinding corn, coffee, spices, wheat, 
meat, ete. 

BUTTON-CLEANING MACHINE.—C. G. 
HELLER, Newark, N. J. One purpose of the 
invention is to provide a machine for cleaning 
and polishing buttons, especially collar-buttons, 
made of composition material and to so con- 
struct the machine that the fins which are 
formed on the buttons in the mold and which 
remain thereon when the buttons are _ re- 
moved from the mold will be completely re- 
moved from the rims and posts or shanks of 
the buttons and such surfaces be rendered 
smooth. 


BELT-GUIDE.—M. BE. Dre Gree and D. C. 
MCALISTER, Flaxton, N. D. The principal ob- 
jects of the invention are to so construct a 
belt-guide as to prevent all wabbling and vi- 
bration on the part of the belt and guide 
itself; also to simplify the construction and 
provide a convenient device which will take 


invention per- | 


Fredonia, ; 


up little room and be capable of construction : 


at a_ small 
injured in any manner. 


COIN-FREEB APPARATUS.—W. ABEL, 59 
and 60 Friedrichstrasse, Berlin, Germany. This 
invention has reference to automatic appa- 
ratus for vending stamps, labels, or the like 
which are inserted in the machine in strips or 
hands. It belongs to those systems wherein 
the power requisite for the cutting off of an 
individual stamp or the like and for the for- 
ward movement of the band is obtained from 
one single source of power. 


, i i 
cost and readily repaired when; 


PUMP.—H. Nacew and J. BE. NAGEL, Bruns-: 


wick, Neb. This improvement relates 
pumps of that kind in which a vacuum-cham- 
ber below 


both the inflow of water into the suction- 
tube of the pump and the outflow from the 
pump-barrel. It consists in the construction 


to: 


and arrangement of the pump-casing with its: 


pressure and vacuum chamber and the piston 
and valves. 


Prime Movers and Their Accessories. 


ENGINE-STARTER.—F. L. Orr, Thurman, 
Iowa. Mr. Orr’s invention refers to starters 


for engines, more particularly of the internal-! 
combustion type, and has for its object novel ; 


and improved means adapted for use with any 
type of similar engine, whereby with power 
stored into a suitable receiver the engine may 
be effectively started from any point of rest 
of its crank-shaft. 


ROTARY ENGINE.—S. 8S. SaDerus, Sarilda, 
Idaho. The patentee arranges within a suit- 


the piston and a compresse@-air i bure, N. J. 
Giainher aboee aie piston serve 7 orolonst reference to vehicle-wheels; and the object of 
‘ the 


able casing a rotary piston having side flanges 
at its periphery to form an annular steam 
chamber. The casing bas fixed abutments at 
diametrically opposite points adjacent to the 
steam inlets, and the piston carries pivoted 
blades which when they pass the abutments, 
are forced upward by springs in position to 
be acted upon by the steam for turning the 
piston. 

GASOLENEB-ENGINE.—J. Wats and &. 
SwaAnsen, Galesburg, Ill. In this invention 
the crank-case is used for compressing air for 
scavenging or clearing the cylinder of ex- 
ploded gases by a prolonged blast through the 
agency of an automatic pressure-valve, the 
compression of the explosive charge being ef- 
fected in an intermediate annular chamber be- 
tween the cylinder and crank-case, in which 
an annular piston works, which piston is 
formed on the main piston and moves with it 


for explosion. 


BOILER-CLEANER.—C. H. Prescert, East ; 
Liverpool, Ohio. One object of the invention 
is to provide a cleaner having a section slid- 
ably mounted in the rear wall of the boiler 
and having a nozzle which can be rotated to 
permit the steam to be forced through all the 
tubes of the boiler. Another is to provide! 
a nozzle which may be withdrawn into a recess 
in the back wall of the boiler to protect the 
nozzle from direct contact with the heated 
gases of combustion. 


ROTARY ENGINE.—C. McQuewn, Grove 
City, Ohio. The invention relates to an en- 
gine in which a stator incloses a piston, which 
is mounted on and eccentrically of the engine- 
shaft and arranged to be driven in the stator 
by pressure of steam, the movement and ac- 
tion of the steam being controlled by an abut- 
ment having a combined circular and oscillat- 
ing movement within a housing, which itself 
is held to rock in an extension of the matin 
stator. The engine may be constructed with 
any number of units, the piston-surfaces of 
which are set at 180 degrees apart, so as to 
secure regularity of motion. 


Railways and Their Accessories. 


RAILWAY-SWITCH.—G. W. Lene, Lindsay, 
Ind. Ter. The switch may be operated by a 
man on the car without stopping the car. 
It can be thrown from either position by a 
car coming in either direction, and the track 
mechanism, except the trips which are struck 
by the shoe on the car, can all be located, if 
desired, under the ties to prevent interference 
by horses and vehicles. 


Pertaining to Reereation. 


VELOCIPEBE.—Z. T. Carrey, St. Louis, 
Mo. Mr. Carroll’s invention is an improve- 
ment in velocipedes and particularly in com- 
bined rocking-horses and velocipedes. and the 
invention has for an object the provision of a 
novel construction whereby the figure of the 
horse may be caused to simulate a galloping 
action as the velocipede moves forward. 


FISHING-REEL.—S. Sykes, Rhoades, Ariz. 
Ter. In the present patent, the invention is, 
an improvement in fishing-reels and it has, ! 
among other objects, the provision of a reel ; 
that can be changed from a high to a low: 
speed gearing controlled automatically by the: 
pull of the fish. 

PUZZLE.—JENNIE E. VAN ANTWERP, Dent, 
Minn. This puzzle consists of a round box 
having fixed therein partitions and a wedge- 
shaped apertured and grooved block, termed a 


“bridge,” dividing the box into a plurality of! 


compartments. In one of these are placed 
a plurality of spheres differing in size, the object 
being to so manipulate the box as to cause the 
marbles to pass from this compartment to the 
second and thence over the bridge to the third: 
compartment, 


Pertaining to Vehicles. 

SUSPENSION MEMBER FOR SIX-WHEEL 
VEHICLES. —C. H. LINpDEcKER, Briancon, 
Villa Yvette, Hautes-Alpes, France. The inven- 
tion relates to a system of suspension for six- 
wheel vehicles ; and the object is to so construct 
the system that all the wheels will be always 
on the ground, however uneven the surface of 
the road may be, and that the load will al- 
ways be portioned out among the axles in the 
Same manner. 

VEHICLE-WHEEL.—E. P. Damen, Phillips- 
In this instance the inventionfias 


inventor is the production of a wheel 
which will have highly-resilient qualities oper- 
ating to reduce the shock which passes to the 
body of the vehicle when moving over irregu- 
larities in the road-bed. 


CHAFE-IRON.—C. T. McCLeLianp, Olympia, 
Wash. Mr. McClelland has devised an im- 
proved construction of a rub-iron or chafe-- 
iron for protecting wagon sides or bodies from: 
wear or defacement of forward wheels in mak-} 
ing sharp turns. It is composed of two parts, 
one being adapted to be secured to the wagon- 
body and to hold the other, which is the wear- 
piece proper, in such manner that it may be 
removed when worn out and a new one sub- 
stituted with convenience and dispatch. 


Nertre.—Copies of any of these patents will 
be furnished by Munn & Co. for ten centseach. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 
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HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters or 


no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

pooks tererted to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


the most ascending power to the square inch? 
How much ascending power has it to the 
square inch? A. Hydrogen is the lightest gas 
known, and has therefore the greatest lifting 
power in a balloon; 1,000 cubic feet will lift 
seventy pounds. 2. Can this gas stand being 
slightly compressed? A. Hydrogen can be 
compressed to any extent. 3. Can you give 
a receipt for partially or wholly petrifying 
wood and leather? A. If wood be soaked in 
copperas or sulphate of copper and dried, and 
the process be repeated till the wood is thor- 
oughly saturated with the chemical, its struc- 
ture when burned will remain in the peroxide 
of iron left. Petrified wood in nature is an- 
other thing. This is probably formed by the 
slow action of silica. As a particle of wood 
decays a particle of silica takes its place, and 
finally all the vegetable matter is replaced 
by mineral matter. This process has not been 
imitated artificially. 


(10282) J. D. C. writes: Please send 


me a receipt for keeping cider sweet. Please 
tell me also if it will stay sweet in vinegar 
barrels. A. To preserve cider without fer- 
mentation, it is necessary that it be made 
from good fruit, rejecting all decayed apples, 
and keeping all apparatus in a clean and 
sweet condition during the manufacture of 
the cider. The barrels or casks into which 
it is put must also be clean and sweet. Vine- 
gar barrels cannot be used, since they already 
contain the germs of fermentation. ScIENTIFIC 
AMERICAN SUPPLEMENT No. 313, price ten 
cents, contains instructions for making and 
preserving cider. In addition to the preser- 
vatives, given in that article, you may use 
salicylic acid, one half ounce to a cask of 
fifty gallons. It is important to exclude the 
air as much as possible from the cask all the 
time, and to avoid stirring up the preservative 
from the bottom of the cask where it set- 
tles. 


(10283) M. P. C. asks: 1. Please give 
the formula of a solution for a carbon-zine 
battery that is suitable for running a small 
motor. One in which the zincs may remain in 
yhen not in use. <A. There is no cell using 
zinc and carbon in which the zinc ought to 
remain when not in action, excepting the sal- 
ammoniac cells, and these are not adapted for 
running motors. The best battery for the pur- 
pose is the plunging bichromate battery de- 
scrised in SUPPLEMENT No. 792, price ten 
cents by mail. 2. How many inches of zinc 
should there be to one of carbon? A. The best 
mode of arranging the zinc and carbon is to 
place two carbon plates with a zinc plate be- 
tween them, all to be of the same size. Both 
surfsces of the zinc are then active. There is 
no rule to determine the number of inches of 
zinc to one of carbon. In the Leclanche cell 


:a rod of zinc, 3% inch in diameter, is used for 


a large surface of carbon. 


(10284) G.R.R.asks: 1. How to pre- 


serve eggs, so as to keep them good, a length 
of time. A. A good method of storing eggs is 
the following: Having selected perfectly fresh 
eggs, put them, a dozen or more at a time, into 
a small willow basket, and immerse this for 
five seconds in boiling water containing about 
5 pounds of common brown sugar per gallon 
of water. Place the eggs immediately after on 
trays to dry. The scalding water causes the 
formation of a thin skin of hard albumen 
next the inner surface of the shell, the sugar 
effectually closing all the pores of the latter. 
The cool eggs are then packed, small end 
down, in an intimate mixture of one measure 
of good charcoal, finely powdered, and two 
measures of dry bran. Eggs thus stored have 
been found perfectly fresh and unaltered after 
six months. 2. Can you give a recipe for 
a cheap and modern stove polish‘? A. Stove 
Tolish.—Mix 2 parts copperas, 1 part powdered 
bone black, and 1 part black lead with enough 
water to give proper consistency, like thick 
cream. Two applications are to be recom- 
mended. 


(10285) L.C.R.asks: 1. What is the 
composition of the enamel used to insulate the 
wires in electric heating apparatus and rheo- 
stats and how can I prepare and apply it? 
A. Clean and brighten the iron before apply- 
ing. The enamel consists of two coats—the 
body and the glaze. The body is made by fus- 
ing 100 pounds ground flint, 75 pounds borax 
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and grinding 4@ pounds of this frit, with 5 | Boiter tube cleaner, steam 


pounds of potter’s clay in water, until it is 
brought to the consistence of a pap. A coat 
of this being applied and dried, but not hard, 
the glaze powder is sifted over it. This con- 


i tion 


Scientific American 


Book, 


and tool 
note, G. 


, D. F. Taber, 


839,523, 


Bolt heading implement, W. H. Sayer..... 
copy holder, 
H. Richardson 


kit, combina- 


sists of 10@ pounds Cornish stone in fine pow-,. Books, divided ring for loose-leaf, L. M. 


Electric heaters, circuit opening device for, | Lamps, manufacture of luminant for elec- 


839,524 ; J. Te -ALVOR: isis tue ease 8 pewheccanyere eveuate e abetere 839,255 tric, J. A. Heany ......... ccc cece eee 
839,651 | Electric motor, E. W. Myers ............ 839,502) Latch, B. L. Field ........... 0... c cece 
Electric motor and generator cooling appa- Lathe tool rest, turning, C. T. Guenzler... 
839,643 ratus, B. Bidwell .................... 839,096! Leather, dyeing, R. Rieder .......... 
. 839,173] Electric regulator, J. Bijur. 839,708, 839,709, 839,713 Leather treating machine, C. Glasel. 


839,788 : Ledgers, leaf for loose-leaf, C. BE. Broadwell 


839,339! Electric switch, H. L. Smith 
A. Wagner 


| Electric time switch, Callender & Johns 


. 839,361 Lens-grinding machine, 


Morden: oi ceee ees o odes on +» 839,403; Electric wire splice, C. J. Dorft 839,563; Li 1, E. H. Smi 
7 . 7 2 ; » C. J. Dorff....... 3. ; Leve a oe ROM Cy aes eased otra" 
der, 117 pounds borax, 35 pounds soda ash, 35! Booster regulator, J. Bijur .. 839,710 | Electrical conduit terminal, C. J. Dorff... 839,564 Level, spirit, C. E. Grunewald ! sie 
pounds niter, 35 pounds sifted slaked lime, 13 Bottle, nonered Mable, ~ i oa 839,114 Hlectrical converter, we B. Churcher...... 839,113 | Life preserving or saving system, J. Lafave 
rn rs shite | » non-refillable . Ss. ull... .. 839,679 : Electrical indicating device, G. Zapf...... 839,690 ; Lifting an@ carrying apparatus, load, T. 
pounds white sand, 5@ pounds of pounded white Bottle, non-refillable, G. D. Hartiett : 839/756 Electrical resistance material, A. ®@. Ben- Be Howe cena tS ieee agtcrnana ce. 
glass. These are all fused togetler, the frit | Bowling table, H. Wachtmann ............ BBO4a) 5 BORE ass sear g ee en nie wen sence weed w ea 839,257 | Lime distributer, A. R. Klein .......... 
obtained is pulverized. Of this powder 45 Box counting and stacking mechanism, C, ; Electrical switch and socket ke H. L. Line test connector, A. Wardman 
ound “e nixed “withod aot a h Wo Gay yeti uh tree atacksGerw cto iany mosebAted 839,130, Smith — ache e{ebhr sin gne bieys Bete ste Distal d wlsiherevs 839,519 | Linotype machine, L. L. Kennea@y.... 
pounds are ixed with pound of soda asd! Bracelet, G. Becker ..................0005 839,538 j Electroplating apparatus, @ipping mechan- Lock strike, J. M. Cuff ...............0. 
in hot water, and the mixture dried in a stove Bins me ne kneader, A. A. Warner.. 30 448 - ery D. a Broderick side bee elem ne 839,719 Hocomotive ash pan, Hall & Loomer.... 
% = hs eee 3 i a BV OMS sisiad adisseoveredn ec tha ee She odie Bioteie ote evated carrier, . a AOD ae the etieate 839,391 ocomotives, traction dri f . - 
is the glaze powder. After sifting this over Bricks produced in the molding press, con- ; Elevator conveyer for store an@ office ser- : MANN se... e eee as eae 
the body coat the cast iron article is put into, Pre ap. device for all kinds of unburnt, eae ear tices automatic discharging, W. ne aes Doom: for weaving cross-woven fabr. 
. fF. Hertmann ...... ee eee eee eee eee ; ORMBD" cp ejers ghia lard a, eronescvaiels,dipvoseva,eroiecosSiecy , UWL erate wees Vicaves Wicserd ss 
a stove, kept at a temperature of 212 deg. to! Bridge gate, J. F. Schoettes....... .. 839,4271 Hlevator door operating apparatus, F. 8. Loom, needle, W. Pearsall ............... 
dry it hard, after which it is set in a muffle. Broiling apparatus, M. G. Vartanian 54 .. 839,236 1 AP AY NG oy See Vicia sears Syd ner aris eae anes . 839,314 | Lubricating apparatus, T. A. Shipp, Jr. 
kiln to fuse it into a glaze. The inside of | Bronze, apparatus for removing super 8, Elevator guard, Janssen & Barlow . 839,294) Lubricator, Vallney & Daniels........... 
; & nerd , @. Bennett . .. 839,704| Embalming table, S. A. Harper, Jr........ 839,755 | Lubricator, C. H. Shobert ........-.-.0-- 
pipes may be enameled (after being cleaned) | Buckle, C. E. Smith -. 839,217; Embroidering machine shuttles, apparatus Lubricators, auxilitty oil cup for sight 
by pouring the above body composition through . Buudine plocks, manuel c 7 paar a por filling, = Ber Ser te Reet rre 839,449 } feed, F. W. Ewerds ............... 
- 3 is f . : idl nstruction, . D: mbroidery, and-made, . Friedberger.... 839,377 Machines mounted on an axle, flexibl S 
them while the pipe is being turned around to j Building stone block, artificial, Propper & Engine cooler, explosive, 8. S. Morton biases aoa; port for, I. Deutse Seka eee ae 
insure an equal coating. After the body nas | 5. gacpsehmtd tno hatte therareagite ayaa pepe Bngine regulating apparatus, A. C. E. Ra- Magnifying glass frame, W. J. Kemler.... 
: ; <yoe - @. n. ar x BUS Ni, Sees Aieveeih eageremeri se piece ia wie ait bites 839,318 Mail_boxes, door-operated alarm device for, 
become set the glaze pap ee poured in in the; Burner, A. B. Glunies .......... .. 839,454 | Engine stop, automatic, H. M. Martyn ... 839.779 F&I Hahn Said bec e ged gob auireeas aga 
same manner. The pipe is then fired in the Putter. stirrer, fe lanehat on sess Engineer's alarm, E. McClintock.......... 839,505| Mail receiving and delivering apparatus, 
Z . utton, , » Sechworm ............... sie i : Expansion helt, D. W. Bennett +. 839,705 H Jest eg O7: 50° (=) sam vetee tera Reine aw eR ET 
kiln, 2. What kind of cells should I use when | Button’making machine, Embler & Rose... 839,740) Explosive, CK. Bichel ...-..--. : 839,450} Mailing "cards, 
necessary to add an extra battery to a Queen! Cable-drying apparatus, E. Passburg . 839,191 | Eyeglass, N. A. Vurgason ............... 839,344 


Acme bridge and how should they be connected ? 
A. We cannot tell. We advise you to consult 
the makers of the bridge. 


(10286) J. H. asks: 1. Can you tell} © ou 


me 
if so, how? A. Mica is not soluble. It may be 
ground to a powder and formed into a paste 
with shellac or some varnish. 2. Is there any 
form of silica soluble in water, or any other 
simple solvent? A. There are soluble silicas. 
Soluble glass, sodium silicate, 
silicate, is of this sort. These substances are 
often called water glass. 3. I once saw some 
small clay vessels made on the potter’s wheel ; 
after a vessel was finished, the exhibitor 


poured some transparent liquid upon it from |Carbureter F. A. Biehn 
| Card case, 


a bottle, which glazed and hardened it at 
once. Can you give a formula for 
liquid? 
formulas for glazes in the “Scientific American 
Cyclopedia of Receipts, 
price $5 by mail. We do not know to what 
glaze you refer in your inquiry. 


(10287) T. V. C. asks: In an essay 
on the spectroscope an illustrative analogy 
was thus given: An observer near a railroad 
will notice that the whistle of a locomotive 
changes in pitch as the engine approaches or 
recedes. Is this true, and why? A. It cer- 
tainly is true that the tone of a locomotive 
whistle rises very suddenly and sharply as the 
locomotive rushes up to one, while it is sound- 
ing the whistle. This is a matter of easy ob- 
servation. The pitch falls again as the loco- 
motive rushes away from one. The effect is 
due to the change in wave lengths of the 
sound. The velocity of the engine is added to 


if it is possible to get mica in solution, ! 


or potassium : 


‘ Cage, G. 
See Creaming can. 


! Can. 


W. Case ..« 


| Car and air brake coupling, combined, EB. 


| H. 
! Car 


i Car 


Car curtain, 


coupling, F. 


Warren 


: ‘J. Bowery 
plings, emergency kr 
Kinne 


curtain fastener, vestibuled, H. L. 
Garrett: igo dc Sieeu ae mesieas momenee © 
vestibule, W. H. Forsyth.... 

Car door, H. L. Rogers ............. eee eee 
Car doors and the like, guide means for 


freight, 
Car draft gear, railway, G. P. Ritter 


T. J. Bruce 


@r draft gear, railway, C. T. Westlake... 


Car, 


Cars, @raft timber attachment for 
box, J. R. Hirsch 
Carbureter, M. D. Compton 


ard case or holder, 
such a Carriage top, W. : 
A. You will find a large number of. Cash box, control, W. Martin 

T. Alexander.. 
Castings, making, J. _C. Davis 
Notes and Queries,’: Cattle guard, M. H. Williams .... 
Cattle guard, D. A. Prendergast 
Ceiling switch, F. 1. 
Cement block machine, B. Poulson .. 
R. Kteserling .. 
; CeMent pipe mold, L. Shell, reiss 


; Casters, 


Cement 


| Cement 


Cementing material and 
7 F. H. 
; Cheese cutter, J. C. @wen 
Chimney cowl, P. BE. Lorenzen 
H. Gutschmidt 
Chuck, jrweler’s, G. L. Lewis .. 


| Churn, 
| Churn 


Cigar lighter, 


dumping, 
Car fender, street, V. Vladutz 
| Car starter and mover, G. D. Rowell.. 
; Car step, extension, E. T. Wade .. 
Car wheel lubricator, M. Campbell. 


Chimney cowl, 


S. F. Swanson 


H. C. Armstrong 


H. cee 


Jay 


chill mold for, 


Fenn . 


paving, 


By 


Dole, A. Crow 


Pough ........... 


t, T. Simmons 
ower, I. A. Wesson 


S. 8. Fox.. 


electric, D. Miseil © 


Cireuit closing mechanism, T. W. Small.. 
Clapboard holder. BE. J. Herbert .......... 
Clevis, G, W. B, & J. L. Powell... 


' Clock, P. G. Giroud 
electric, 
Cloth board and sample holder, J. H 


Clock, 


Norton 


H. Iversen 


Clothes line, metallic, J. W. Montgomery.. 


that of the sound in approach and subtracted | Clutch, deformation, G. EB. Lvanquist...... 
in recession. So the wave lengths are shorter | Clutches, cmtch band for friction, C. J. 
as the engine approaches, and the pitch of the; Coat hanger, L ‘Geraci............ 839,284, 


note rises. The principle is called Boppler’s 
principle, and may be found in advanced text- 
books of physics. Forty miles an hour will 
sharpen a note a half-tone. 


INDEX OF INVENTIONS 
For which Letters Patent of the 


United States were Issued 
for the Week Ending 
December 25, 1906, 
AND BACH BEARING ITHAT DATE 


(See noteate.d of list about copies of these patents.) | 
A or = ¥ Pate { Copy holder, 
| 


Acid tester and making same, carbamic, A. 


Bischler 839,100 


| 


Cock, 


Coating active material with flake-like con- 
ducting material, T. A. Edison 
cylinder, E. H. @bertop 


Colors with fatty acids and making same, 


| compounds of organic, 


ber 


Core baking oven, 


Combination lock, F. S. 
Commutator brush hol 
Goncrete block and brick machine, combina- 
jon, we 
Concrete building block 
Jaeger 
Concrete molding apparatus, Pauly & Hein- 
selman 
Concrete railway sleepers, 
forcement for, P. Chaudy 
Concrete wall building device, J. Milam... 


der, @. 
W. S. Barker 


sand, G. 


Homolka 


Wilcox 


Moses & Hamilton 


& Er- 


M. Stiegler.. 


frame or rein- 


Concrete wall making machine, A. J. 
BtOOBEr  aicictiss pe traicione tye, cia oid se Sh aie rey 

Confection apparatus, Lanier & Driesbach.. 

Connection, flexible, A. Benson 

Controller, T. von Zweigbergk 


Adhesive material, treating, T. S. Hall.... 839,383 Cores, device for applying paste to, 

Advertising device, R. S. Sutton........... 839,334 | | Gloor........, ele MRE RaNNS bod ce Dw De 

Advertising device for trusses, etc. J. W. Cornets and band instruments, va 
Bunker. cv ciesdeas a dcdegsswea waner ees 839,267 Bryant & Thomas ............+++.+00e 

Air brake mechanism, Jordan & Brown..... 839,769 | Corset clasp or fastening, C. H. Lusso 

Air brake safety device, J. Judge.......... 839,598! Cotton gin. J. W. Graves 

Air brake, safety elevator, Small & Latsch 839,327 | Couch, F. J. Crouch ....... 

Air brake system, J. Noble............... 839,186 | Cre:ming can, H. A. Arvig ....... 

Air brake system, F. B. Corey...........- 839,366 | Crushing machine, M. G. Bunnell 

Air for metallurgical purposes, apparatus ; Cultivator, Anderson | ete e eee nee 
for @rying, Cattaneo & Schlesinger.... 839,362 | Cultivator attachment, W. E. Wright 

Air ship, G. W. Byron .............6- .. 839,548 | Cultivator attachment, G. L. Bates 

Aleum, memorial, Alerecht & Ghent...... 839,251! Cultivator weeding attachment 

Alloy, GF. Allen .........0...000. 1 839,444[ son. eee 

Amber. utilizing waste, H. Thieman 839,336 | Cultivator weeding al 

Almmeter, pocket, Poehn & Juruick 839,637 R. Nelson ....... 

Ammonia condenser and oil trap @evice, J. Curette, E. Reavley ........ eee eee eee eee 
TGVOY. fae wack ee ete coed vn nieetiece wea etaie es 839,303! Current generator, alternating, BE. F. W 

Ammonia gas compressor, W. P. Stevens... 839,331 ! Alexanderson i 4 

Ammonium nitrate, preduction of, W. Weld 839,741. Current motor, alternating, 

Animal tail holder, W. G., W. B., & J. L. Curtain holder. A. T. Chance......... 
POW, | eo vie esses anata ayn ara’ewate.w nce eat bras 839,195 ; Cut-off, automatic, H. J. Trah.. 

Animal trap, J. Aschenbrenner .. 839,448] Desk attachment, E. Seachrest 

Ankle brace, C. M. Stevens............ .. 839,223 | Diamonds, @ividing, S. Wood...... 839,356, 

Arch prop, J. W. Arrowsmith, reissue.... 12,585) Dirt receptacle, wheeled, C. Henriksson... 

839,406} Dish, W. F. Donovan ..........e eee ee eee 


Anti-interfering device, Mosher & Beatty.. 
Autographic register, A. Krauth 
Automatic regulato’, G. A. Gustafson. 
Autamobile, G. H. Browne 
Back rest, BE. A. & L. B. Munro 


Baby walker, H. Voigt, Sr. 839,681 j Gell ce Ssceiois eben ees eee 
Baling press, W. G. Merrall 839,170 | Ditching and grading machine, R. Russell, 
Baling press, J. F. Winch..............05 $39,247 | 839,515, 
Baling press, A. Hailey . 839,579 | Door construction, sliding, S. A. Baker.... 
Ball mill, H. Lohnert...........e.eeeeeee 839,491 | Door hanger. A. Myers..... 839,619 to 
Bar upsetting machine, Reynders & Sears. 839,784] Door opener, J. M. Stephenson............ 
Burytes, apparatus for washing, W. R. Door opener and closer, automatic, K. Nish- 
Macklind 2... cece ccc eee e eens 839, 493 TMOCO: ko ovis bia wed detlant Pecsertae eo MSc poured athe 
Basins, ete., made of earthenware, manu- Door, swinging, E. J. B. Whitaker.. 


facture of lavatory, A. Johnson 
Bathing suit, W. T. Anderson 
Battery plate, storage, J. Bijur.. 


.. 839,134 Display cabinet, 
.. 839,266. Display case, 
. 839,501 . Distributing machine, manual, H. W. Blais- 


839,299 Dispensing apparatus, J. Bowers .... 
G. Scheman 
R. Turner, Jr. 


839,150‘ Draft equalizer, W. A. Hutchens 


.. 839,699 Draft rigging, friction. 
. 839,711 ; Drawing board, Reichenbach & Worthing- 


@. S. Pulliam.... 


Beam, metal draft, H. C. Priebe 839,316 - POM) dine carted aed sete se es elehtie wae ase ea Gee 
Bean and pea cleaning machine, R. J. Drawing instrument, curve, E. Thomson.. 
OWel8 ic kaeie hes eee . 839,415! Dress form. P. A. Smith 
Bearing for automobile s | Drill, H. A. Eastman ... 
Se Mts sceerce vate she sei Caste ge ia. .. 839,499 | Drum trap. R. Wensley, J 
Bearing lubricator, motor, . 839,554! Dry plates in daylight, mac 
Beater, F. J. Wolff ......... cece eens -- 839,533 - oping, W. S. Davis ............eee eee 
Bed bottom, spring. M. W. Ingraham . 839,293 ;Dye and making same, black mordant, A. 
Bed, folding, J. E. Warfel ............. . 839,442 , Taz. Daskar 0% psec Sc oeaaaersaal ne 
Bed spring lock, H. C. Creedon... . 839,271 Dye, red azo, @. Gunther 
Beds, head rest for, J. S. Visger. 5 839,287 | Dye, red @isazo, W. Bauer 
Beehive, P. Lambert ..............00.- . 389,487? Dre, yellow azo, A. Kuchenbecker 
Belt or girdle support, EB. C. Milliken..... 839,615 | Barth chipping machine, J. R. McCoy. 
Bicycle lock, S. & K. Hayford......... 839,584 | Edging, J. P. Weis ........:.sees esse eee 


Peters... ++ +s 


Blower, pressure, C. Neumann 1 

Blowpipe apparatus, J. Berg... . 839,540 | Electric conductors. 

Boat, W. A. Richar@son................6- 839,321 H. Stokes ............. 

Boiler flue, pipe, and tube cutting machine, Electric controller, E. C. Fellows... 
Be Gi Haga’ veces vi.c00 oe seers vain ve 839,135 Electric cut-out switch, P. 


+2 839,349 


. 839,578! Garment, bracing, L. Crumbly 


> 839,401 | 


- 839,461 ' 
. 839.240 Journal-box hoist, 


- 839,382 
a 839,605 ' Lamp chimneys, 


centri- H 
. 839,273 


839,453 | Fan or pump and@ casing therefor, 


H fugal. SC. Davidson .......... 
Fan, ventilating, L. L. Holladay . 839,386! Match box, Tlie 
839,682 | Fare register and recorder, W. | Match holder, 
- 839,101 OU: Le seen Sk aatcse, the uaa etagelete dich oisra ry diet aneege 839,630 | Match receptacle an@ gas key, combination, 
ie 'Fare_register operating mechanism, D. B. Mi JOY CO rsa) Sie chance: Scheiecaetecesdinrdieuehinert wie 
839,771 Whistler .2sectaiaeertne eee ee 39,684, 839,685 | Mattress corner fastening, spring, G. E. 
Feeder, boiler. W. H. Brown............ 839,546 Bigelow: , vse. vetetate oh leeks ceteris 
839,576 | Feeder protection, arallel, L. A. Hawkins. 839,384, Mattress support, J. S Johnston .......... 
839,282| Fence, C. A. Brinley ............. eee eee 839,545 Mattress, support for woven-wire, 
839,648 |! Fence-making tool, combined, W. S. Guinter 830,474 | Bea lhee ee tteerci en Meta tjen bone ant 
| Fence post, T. J. Bury ...............05- 839,723 | Measure, liquid, F. W. Havlicek.......... 
839,721 | Fence post molding machine, M. C. Munn. 839,178 j Measuring device, rope, D. H. Littleton 
839,203: Fence stretcher, wire, W. L. Stevens..... 839,332 Ct al. is ee wid whe aad oe aes Pela ee 
839,350 Fender, See Car ferder, Measuring device, tailor’s, L. Lein...... 
839,335 | Ferric quinate and albumen, solution of, Measuring instruments, spring support for, 


ayer 839,793 | 'Traube & Wolffenstein ............... 839,232. T. Dempster ..........c cece eee eee 
.-. 839,209 ! Fertilizer distributer, H. B. Veefkind . 839,341 | Mechanical movement, J, Hofmann ....... 
. Eso 238 je erliliZers making insecticide, . Memoranda storing device, F. A. McGinnis 
+ 839,725 | OLIN, ic caerd aries eee ee RR ae wine ae eevee 839,112 | Merry-go-round, C. F. @rrick ............. 
| Riker preparing machine, D. E. Rad@clyffe.. 839.198 | Metals from ores, apparatus for separating, 
839,109 | Fifth wheel, FY, Schmidt ................6. 839,324 Wie SNCs fare a Hciaie an. Rete aia cea da ele eserenee ss 
- 839,116 File box, J. D. D. Mortimer ...... .- 839,405 | Mixing machine, J. B. Hinchman . 
839,707 ; File, document, C. McPike ...... .- 839,625! Moistening device, hand, H. Rusta 
ane 839,253 | Filter, L. V. Roo@ ....... .. 839,514 | Mold, D. Genese 
.. 839,745 Filter, A. E. Krause..... .. 839,772 | Molding machine, W. Dyer........ 
. 839,768 Firearm, T. C. Johnson . 839,389! Molding machine, G. R. Williams. 


<1 839/517] Molding machine, L. M, Pratt 


839,398 | Firearm, A. W. Savage 


.. 839,695 Firearm, recofl-operated, G. Luger . 839,778 , Motor control system, H. E. White 

.. 839,560' Firearm sight, A. J. Aubrey.............. 839,535 | Multiscope, Gibboney & Ryan........ 
... 839,245 Fish hook, spring, A. S. Martin . 839,611 | Musical instrument, J. McTammany 

-- 839,420; Fishing rod, ‘W. Buschemeyer 839,104 ' Muzzle, animal, IF. W. Lathrop.......... 
.. 839,462! Flax and other fibers, apparatus for treat- ; Nails on a helical line, implement for driv- 
«+. 839,418 ing and dressing, A. L. J. Tait...... 839,673 ing, M. Alexand@rescu............ 

. 839.600, Flui@ compressors, means for controlling, Necktie shield, W. H. Hart, Jr. 

- 12,586 So BS LW bY. ese Sas ce vee ear deg ces 839,609] Nest, hen’s, J. A. Bickerdike 

. 839,272 Fluid-mixing apparatus, S. Manning. ! 839494! Net,’ fly, Kootz & Erdmann..... 


Food, animal, A. G. Manns :] 939,305 i Non-siphon trap, Hadden & Senn... 


839,509 Fresh-air cabinet, J. H. Williams... . 839,688! Nut lock, M. Van Boxel 
.. 839,632. Fur-carroting machine, A. Chapal.. .. 839,550 Nut lock, Fluke & Vaughan. 
+. 839,163 i Furnace, S. T. Bleyer ............ .. 839,263 |; Nut lock, W. M. Smith ........... 
.. 839,475 ' Furnace, M. V. Smith - 839,520) @il switch, high tension, H. P. Ball....... 
.. 839,776 Furnace, J. J. Finnigan ..............085 839,568 | @rdnance, r age indicator for, Dawson & 
. 839,215‘ Furnace for hot-water heating, sectional, | FLOPNC. teak eee nts Avavies caning Aattere hate 


tibia; Mena Adaac shade sare Mh sese a atlases 839,647 | @re-roasting furnace, 
. 839,278; 


839,588 
@yster fryer, L. Mitchell 
She Sa Vbiccegiaee sd boda we doe Soaie bare eines IEE 839,270; Pan attachment, E. Kope 
. 839,555] Panel board. J. J. Wesley 
839,139 | Paper cutting and folding apparatus, toilet, 
J. Spoerl 
839,414 | Paper-cutting machine, 
839,226 j Paper-folding machine, Nind & Jul¥van. 


B. F. Rogers 
Blackmore & 


@res, treatment of pyritic, 


839,306. Game apparatus, E. a i 
owar 


839216! Garbage can, I. Hirsohn 
839,142. Garbage incinerating apparatus, G. R. Cott- 
839,196 i rell 


839,765 Garment, child’s, E. Hanks 
Garment hanger for wardrobes 
the like. D. @sterweil... 


839,694 . Ss. 


i Garment supporter, Sturm & 


839,628 Gas for power purposes, producing, Barker Paper package, toilet, D. W. Underdown. 
ASH AN? Boe WHITES esc n vo ed OS vate te we ote Be be 839.798] Paper, wall, J. J. Janeway... 
£29,163 i Gas generator, acetylene, Scriven & Barr... 839,428, Pavements, producing, H. J. Wy 
Gas generators, feed mechanism for acety- Pen, marking, G. - Lovering ........... 
839,480 lene, Go BINBEEID alesis ieee eee tee 839,565} Pens, etc., holder for fountain, 
889.285 Gas making, H. Dicke - 839,459 | Beaumel. ees sive cg ston ewtaeaee ck 
Gate,. Ds.) ROSS) gine Ls oie ee nesses .. 839,323! Permutation lock. A. J. Stolt............. 
839,371 | Gear, variable speed, W. E. Robinson - 839,512; Phonograph record or blank, T. A. Edison 
839,188; Gearing, C. P. Sester ........... ee eee eee 839,786| Photographic film package, I. de Calesta. 
| Gin cleaning device, cotton, F. H. Taylor.. 839,674} Photographic shutter, R. Klein... .829,154, 
: Glass articles, machine for making, A. ; Piano, T. J. Howard........... ce eee eee 
839,590 | Raspillaire: 2000s g.ct ke eet cae ted wee 839,421] Piano pedal extension, adjustable, J. R. 
839,795 | Glas8 forming machine, sheet, J. L. Ma- OW. os.cirs bp hepey bcalgto: bolk top. ia Sad biahS ae clsens Mo AE TS 
839,522 TON OY 82a Sse, theret car Auesavs orsace sa caustetera ne ape t, Wane oof 839,168| Piano players, music sheet mechanism for, 
' G@lass-making machine, wire, N. Franzen.. 839,575 Deny Wie SHORTY asaya ls Scaiecetha lene v6 dod Sus rats natal 
839,092. Glass manufacturing apparatus, Speer & Piano, self playing, J. W. Darley, Jr., 
i BIVOY. Seed av odsael nak bake ooo 839,220! ; 839,557 to 
839,388 Glass, method of and machine for making j Piano, self playing, E. J. Knabe, Jr...... 


839,574; Pick carrier, J. B. [<itterman 


' wire, N. Franzen .............. 839,573, 839,574; Pick carrier, J. B. [sSitterman........ i 
839,782: Glass or metal, ornamenting hot, W. B. Pick finding device, J. G. King.......... 
| NOPEON) «cts. edianas o: senna dq ta setiperelere earls 839,187 } Piers and the like, construction of, A. N. 
839,730 ' Glass plates, polishing, W. Buttler . SPOONER» ee 65 icin ese W ec ince aie tod a es payee ices 
839,496 ' Go-cart, F. F. Timmerhoff......... Pile driver and stone breaker, W. A. Wil- 
Go-eart, J. F. MeNeill................0055 RAINS ee ccclid a cereewie wie ale d eibwaile Ske Red urea 
839,667 ; Governor, marine engine, Richardson Piling, sheet, T. Larssen 
839,488 ! Wi00dS). ii Peddie mdaeg oie VG. elatt vawtew ea ne ; Pipe collar, W. H. Buxton 


839,260; Graining machine, H. G. Krasky ; Pipe coupling, W. P. F. Ayer.. 


ser 839,589 | Printing and delivering machine, 


839,250; Graining, producing surfaces in imitation | Pipe coupling, A. W. Graham... 
839,177 of, F. M. Clapp ...... see e cece e eee eee 839,363 | Pipe holder, W. M. Price ...... 
839,581! Graining tool, Cooke & Bates ........... 839,364 | Pipe joint, Kennedy & Lawrence......... 
; Gravity separator, Hughes & Thomas. 839,387 | Piston rod piston ceinection, L. Anderson. 
839,471! Grease cup, F. Beebe ... 839,539 | Plastered surfaces, composition of matter 
; Grille. W. M. Kinnaman . 839,153 for the treatment of newly, W. Affel- 
839,547 Grinding mill, J. C. Wood a . 839,248 HOY” fs eaiitewies seieketeaen btevere 
.. 839,610 Gun-firing mechanism, W. H. Driggs ..... 839,124} Plow seeding attachment, F. 
.. 839,132 Guns, cartridge stop for tubular magazine, Plow, sulky, I. DeSy .......s-sese senses 
-- 839,118 ; Me Oe TOHNGON:. 06 sous sate cvs See os 839,390 | Plug switch, interlocking, A. R. Smith... 
.» 839,701! Hair pin, H. Summa .......... . 839,791 Pneumatic tube service, E. Rouberts....... 
.. 839,103 : Hame hook, W. T. Brister 839,265 | Poke, animal, T.. SinS ..............ee eae 
-. 839,445 | Hammer handle, pneumatic, C. T. Carnahan 839,727| Pole for electric wires and other purposes, 
. 839,249 Harrow, rotary, G. E. Capen............. 839,110 composite, E. M. Jonson ............ 
839,536 Harvester, corn, J. E. Goodhue... .. 839,472 | Polyphase motor, variable speed. R. D. 
‘ Hat and coat rack, F. H. George ... 839,749 MGLShOD: / vscrcieghayere diesen A ostnrate crate Uke: Sdance 
839,309: Hay carrier, W. Gutenkunst . cide ... 839,287| Poultry fountain, W. @. Rastettor........ 
: ! Hay loader, W. C. Trussell ... .. 839.283 | Power transmission apparatus, W. L. R. 
839,308' Hay loader, M. A. Miller ... .. 839,497 BMMe@t) 232-23 Bort Pats coten tink Powe’ 
839,641: Heating device, F. M. Vogel.. . 839,343 | Presses, blanket for lithographic and other, 
‘ ‘Hemp brake, S. C. Robison.............-- 839,208 Te iG Sheehan: 2 Fh2% versie chs eeideukies 
. 839,358 Hinge, double-acting spring, G. Printer’s slug and quad. H. A. Toren 


: 839,729 | Hinge, floor, Sargent & Page.. - 839,425 H. Cummings .............. 
. 839,677 Hinge, wire, W. G. W. B., & J. 839,197 | Printing press ink distr. 
839,654 Hog trap, B. A. Alkire .......... eee eee 839,252 lings 
839,357 | Hoisting mechanism, R. F. Scott.. .. 839,325] Propelling row boats, meais for, V. Jn 
839.143 ; Hoofs, treating cattle, S. A. Tisdale -. 839,437] Pulley, A. Jolenston oe... see eee eee eee 
839,123! Hoop-drawing apparatus, S. J. Carolan . 839,452] Pulley, automatic release, B. C. Swaggert 
.. 839,543; Horseshoe conformator, W. MclIntosh...... 839,181; Pump, S. P. Hatfield .............. 0.000 
. 839.424' Horseshoe, cushioned, W. R. Smith.. .. 839,432] Punch for metal, C. L. Gerds .. 
849,438 Hose, E. T. Greenfield ........... . 839,380! Punch, ticket, North & Urion.. 
Humidifying device, C. M. Colvin......... 839,115. Purse, change, L. B. Weissbrod 
829.542 Hydrocarbon burners, fuel-supplying appa- ; Puzzle, W. A. Davenport ................ 
! ratus for liquid, Mason....... 839,780! Rack. See Hat and coat rack. 
839,516. Hh-drosulfite preparation, R. Muller.. : 839,500 | Radiator, J. He. Davis cece ce cece eee eee ee 
839,091 Index, route, C. W. Merrill 839,399 ,; Rail brace. W. M. Jenkins ..............5 
839,621 Indicator and register, combined, Rail braces, means for manufacturing com- 
839,330 Whitehorn .... eee eee ee 839,352 posite, W. S. Weston ............665 
: Indoxyl. ete., making, A. Bischler . 839,099 , Rail joint, J, Witte.. 
839,627, Inkstand, automatic, F. M. Ashley.. » 839,254 1 Rail Joint, W. Minnick 
. 839,6%6 , Insect trap, @. Mallon 839,167 j Rail joint, T. Bowen 
839,763 Insulated electric conductor, Emmet & Rail support, G. M. Cote .......... 
889 783 | (8) F:3  ean eimai niece peer aan aera ou ee eran 839,374 * Ratl tie and fastener, S. L. Anderson. 
: Insulator. built-up, L. Steinberger ....... eet aa Hii ceeeD ne @evice for, J. 
829.511 Insulator for high voltages. L. Steinberger 839,66 HSCHEL oo eee teers ete eeeeees 
ee 5 is i 839,569 ' Railway, F. W. Parsons ............ 


839,436 Iodin Preparation, E, Fischer 
839.431 Journal bearings, lining for, G. N. & S EB. 
ook 


' Railway cattle guard, Z T. Story. 
839,429; Railway construction, J. M,. Collins 
839,141 | Railway crossings, automatic safety alarm 
anparatus for, R. Stanley 


A. Harris 


| Knife blades or other tools, handle or hold- : u or, R. Stanley ........-... 
839,120 ' er for, F. W. Merrick ..............+ 839.495 ' Railway rail tie plate and brace, J. W. 
, Knitting machine, F. C. Rehm -. - 839,200 ie (2) Ge 
839,489, Lacing hook machine gage, A 839,397 | Railway signal, A. L. Carpenter......... 
“. Railway signaling system. L. H. Thullen. 


Ladder, H. Adler NST 
839.360! Lamp burner, J. H. Morrison 
etc., independent attach- 


7 | Railway switch, H. C. Fenker............ 
{ Railway switch operating mecbani 
899.288 | McIntosh 


. 839,179 | ment for. T. H. Furman ............. 0 . = 
839,528 , Lamp, electric arc, C. E. Jenes.......... 839,482 | Railway tie, composite. F. J. Baivie 
839,513 Lamp hangers, locking device for arc, : Railway track construction, Nichols & Tay- 

Gi Cutter ec seiee ase ale 'es aonaregr ee en eee 0 839,367 VOR enn Sache peed iece eb hesiantel alin aaiee See eee 
839,224 Lamp lighting and extinguishing system, Razor, safety, F. H. Arnold .......... cones 
839,742 | street, G. Lentschat ...........-.5005 839,774 ] Receptacle and closure for same, E. Wiede- 


MANN ceoosreceseeerreeeresvertseeere 


839,636 Lamp socket, incandescent, F. HB. Seeley.. 839,655 | 


839,479 


+. 8393394 
+. 839/346 
. 839.484 


839,556 
839,754 


839,140 


| 839,436 


839,315 


. 839,657 


839,234 
839,787 


839,373 


839,735 
839,599 


839,137 
839, 607 
839,747 


.- 839,649 
. 839,760 


839,766 
839,597 


839,097 
839,481 


839,490 
839,302 


839,368 
839,146 
839,180 


839,631 
839,329 


2. 839,144 
+. 839,211 
.. 839,748 
+. 839,125 
+. 839,244 
SB} 
++ 839,687 
». 839,379 
+ 839,183 


839,301 


. 839.359 
. 839,582 
- 839,262 
‘) 839,603 

. 839,136 
. 839,235 
. 839,281 
. 839,790 


839/703 


839,274 
839,734 


839,451 


+. 839,307 
. 839,158 


839,530 
839,521 


: 839°351 


839,313 
839,439 
839,767 


- 839,424 


839,164 


839,537 
839,333 
839,372 
839,107 
839.155 
839,478 


839,276 
839,758 


839,559 
839,602 


- 839,298 


839,485 
839,434 
839,246 


«+ 839,60 
+. 839,106 
.» 839,090 
+. 839,750 

- 839,638 


839,297 
839,446 


839,534 
839,532 
839122 
839 150 
839,640 
839,659 


839,151 


839,612 
839,422 


839,375 


839.214 
839,676 


839,458 


. 839,199 


839,595 
839,596 
829,228 
839,757 


.+ 839,577 
.» 839,410 
. 839,529 


839,733 


839,5 61 
839,595 


839,531 


. 839,855 


839,616 
839,715 


- 839,456 
. 839,698 


; 839,280 


839,633 


) 839,225 


839,731 
839.064 


839,775 
839,549 


. 839,407 


839,702 


839,184 
839,447 


839,353 


Reduced Rates 


for 


Telephone service 


CONTRACTS NOW BEING TAKEN 


Call nearest Contract Office for full information. 


NEW YORK TELEPHONE COMPANY 


TELEPHONE NO.: 
9010 Cortlandt 
9040-38th 

9000 Morningside 
9020 Melrose 


“St 99 Foow and 
4 ar Screw Cutting 
C 
sv Lathes 
Send for Catalogue B. 
SENECA FALLS MFG. CO. 


Power 
e Automatic 
FOR. FINE, ACCURATE WORK 
695 Water Street, 


MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 
SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati, 0. 


THis 


+=» GRINDER 
‘i 


CONTRACT OFFICES: 
15 Dey Street 

115 West 38th Street 

220 West 124th Street 

616 East 150th Street 


THE BERKEFELD FILTER 
| The Standard of the World 


Has no pumps, no valves. No 
piping required to supply it with 
water. Alwaysready foruse. Sim- 
plest in construction, most efficient 
£ inoperation. Price will interest you. 
WwW. F. & JNO. BARNES CO., 

Established 1872, 
~ 1999 Ruby 8t., Rockiord, Ill. 


The only tilter removing typhoid 
and 


by Bacteriologists all over the 
world. Thegreatest invention inthe til- 
ter technic auring the last ten years. 
The filter gives water in small] and large 


quantities according to the sizes. Hasily 
ceaned, tilter cylinders sterilized by 
boiling in water. Send for circulars to 


BERKEFELD FILTER CU. 


HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur'’s Use.—The utilization of 110 volt 
electric circuits for smal] furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings en a large scale, and the fur- 
nace can be made by any amateur who is versed in the 
use of tools. This article is contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1182. Price 10 cents. 
For sale by Munn & Co., 361 Broadway, New York City. 
or by any nokseller or newsdealer. 


AGOOD INVESTMENT 


For $1.75 we will send by express (not prepaid), 
complete N. D.@u tit with tullinstruc- 
tions for learning 


TELEGRAPR 
OPERATING. 


A fascimating study ° 
that will enable you } 
te earn £00d wages 
Send forour catalog. 
Hstablished 1879. 
NEtL & Cen, ine. 20 Park Place, New York 


1907 Edition 


Practical Brief Figuring 
(By JOHN UDY LEAN) 


Quickly saves its cest many times over. Accurate and in- 
stantaneous short-cuts right up to date for mechanics, foremen, 
contractors, draughtsmen, clerks, all people who figure. 115 
pages. 4x6% in., cleanly printed, handsomely wound. Fora 
copy of thisbookanda year’s subscripttonto Modern Methods, 
the most practical magazine published for the man witha 
desk, scnd $1.00 te 


MODERN METHODS PUB. CO. 
55 Lafayette Street Derroit, Mick. 


Asbestos and Magnesia Products 


STEAM PIPE AND BOILER COVERINGS. “*)-M’? ASBESTOS ROOFING. 
ASBESTOS PACKING (For all purposes). ASBESTOS FABRICS. 
ASBESTOS FIRE-RESISTING CEMENTS. KEYSTONE HAIR INSULATOR. 
ASBESTOS BUILDING MATERIALS. ELECTRICAL SUPPLIES. 


MH. W. JOHNS=MANVILLE CO. 


New York, Milwaukee. Chicago, Boston, Philadelphia, St. Louis, Pittsburg, Cleveland, New Orleans, Kansas 
City, Minneapolis, Dallas, San Francisco, Las Angeles, Seattle. Londan. 


Well Drills 


fer Artesian and @rdinarv Wate 
Wells; Mineral Prespecting ard 
Placer Testing fer Dredgers ; 
Beep Dnilling fer @if and Gas; 
Centractor’s Blast Hele Brilling, 
River and Harber Expleratien, 
etc. Our five catalegs are text- 
bbeoks in these Limes, 


_Stallman’s Dresser Trunk | Ke ston 
Sivasy to get at everythiug without | 

7 disturbing anything. No fatigue | 

in packing andunpscklug. Light, G 
strong, roomy drawers. Jivlds as 
much and costs no more than a 
good box truak, Mland-riveted ; 
strongest trunk made, In small 
roem serves as chiffonier. C.0.D. 
with privilege of examination. 

2c. stawp for Cataleg. 
P, ASTALLMAN, G1]. W, Spring St, Oolumbus, 0, 


Beaver Falls, Pa. 


PS THE 
PRUDENT 

| MAS INE 4 
|. STRENGTH OF 


An Annual Income 
Guaranteed 


for yourself, wife, children 
or other beneficiary, for 
a number of years, or life, 
through the instalment 
feature of The Prudential’s Endowment Policies. 
You can assure yourself or beneficiary of a 
regular, stated amount to be paid every year 
by~the Company and increased by annual 
dividends. 


What it Costs. 


When Paid. 
How Paid. 


Will be freely and plainly told if you will 
fill out and mail this Coupon to 


Without 
committing 
myself to any 
action, I shall be 
giad to receive free 
particulars and rates 
of Endowment Policies 


Insurance Co. of America. 


INCORPORATED AS A STOCK COMPANY 
BY-THE STATE OF NEW_JERSEV 


JOHN F.DRYDEN, Home Office: 
President. NEWARK, N. J. 


cholera bacilli from the ! 
water. ‘Tested and recommended ; 


KEYSTONE WELL WORKS ; 


i 
| 


| 


Scientific American 


&. 1yoy. 


TAS UARY 


Refrigerating apparatus, C. C. Palmer.... 839,19@ 
Rein holder, C. A. Morey .......... 0200s 839,174 
Reverse switch, automatic _ 

Watrous 839,348 
Rheostat, A. O. 839,259 
Rivet-driving machine, - 839,088 
Road-making machine, + 839,347 
Rock drill, Hellman & Bayles «. 839,586 | 
Rocking device, S. A. Jones ++ 839,295 j 
Rolling mill feeding device, R. H. Ward.. 839,441 
Rotary engine, J. Isaksen................ 839,764 
Rotary gas engine, J. @ E. Krohn «- 839,300 
Rule attachment, J. Kralund ..... -- 839,604 
Safety appliance, H. W. Morris. -- 839,404 
Sand mechanism, F. K. Vial.... .- 839,342 
Sand blast nozzle, W. z «- 839,483 
Sash fastener, H. 8S. Botts..... «. 839,370 
Saw, E. L. Freese... .. 839,465 
Saw frame, Allen . 839,696 
Sawmill carriage, J. eae - 839,338 ! 
Scale, computing, A, Be  Vilbiss, - 839,736 
Scale plate, A. @. Benecke .............. 839,258 
Scarf or necktie pin holder, F. Jackson.. 839,149 
Scissors cutting gage, S. V. Stonnell...... 839,669 
Screw @river, G. P. Butler............... 839,105 
Sewage, etc., apparatus for separation of 

solid matters from, C. Kremer........ 839,396 
Sewing implement, J. N. Hill............ 839,761 
Sewing machine presser foot, W. W. Bew- ! 

| Ce ree ser teeter err eae 839,706 
Shaft, flexible, G. H. Gillette..... 839,468, 839,469 
Sharpening machine, razor, W. C. Heimer- 

MIN FOL: fe ocii eiee i ae ee hie we 5 oes seis coke wes 839,289 
Sheet metal construction, P. M. -++ 839,527 - 
Sheet metal cutting machine, J. - 839,275 
Ships, warehouses, etc., apparatus for the 

treatment of cargoes and goods in, L. H 

Willige! sicie54xi neg. piew esses eile 839,689 ' 
Shoe polish bex, J. DB. Trenaman ++ 839,678 
Show case, R. A. Pulfer .......... . 839,639 
Shutter bower, H. Zimmerman... .- 839,692 
Shutter fastener, H. Zimmerman . .- 839,693 
Sifter, ash, P. Rapoport........... . 839,317 
Sign apparatus, electric, F. B. Cook....... 839,455 } 
Signal systems, protective device for, F. j 
: Bix COPCY: sees. tarstek tae Seid B's oes oe oa 839,365 
Signaling apparatus and circuit, electric, ! 

Bi Be SHOrz0 8 is fib se deed lecs fanaa tsdieis.a 839,291 
Slicer, vegetable, C. IE. Wagner.......... 839,239 | 
Slimes, sands, etc., continuous filter for, 

E. Huntley. soc isan 22s 86 . 839,591 
Smelting furnace, zinc, W. . 839,160 
Smelting iron ores, C. Ellis. - 839,126 
Smoke consumer, J. T. Wood.............- 839,797 
Soap and towel rack, E. P. Thomander... 839,337 : 
;Soap dispensing apparatus, 8S. Gould...... 839,131 ; 
Soldering iron, H. H. MecMullen.... -- 839,506 | 
Spark arrester, J. L. Pepper...... -- 839,193: 
Specialist’s chair, W. H. Kersey . 839,393 
Speed device, C. N. Payne .. 839,416 ! 
Spindles, bebbin holder for spinning, Bug- 

gan & McCarthy ..........-....-0008 839,460 . 
Spittoon, E. I. Grove...... +. 839,133 © 
Spring motor, W. G. McGee........... -- 839,781 
Spring wheel. Schampel & Rasmussen. . 839,652 
Square, combination, J. McLean........... 839,182 
Stand. See Book stand. 

Station indicating system, electrical, J. Es- 

BOTS Fc satanee eave bie yas , 839,376 
Steam boiler, N. MacNico - 839,166 . 
Steam eliminator, « 839,777 | 
Steam engine, J. G. Gilreath 839,286 | 
Steam regenerative accumulator, A. C. E. : 

Ratea, --- cece os Seta Ces weet 839,319, 839,320: 
Stone and other material, tool for working, 

A. & Re Rei@ 6 si cuisaesiey asisadag 839,642 
: Stone, combination for and the process of 

manufacturing artificial, E. T. Bunds- 

THAD} sss care tel ethe Sista tse os akeiors teen ese ae oie 839,722 
; Storage battery, J. Landsing - 839,606 . 
Storage battery, J. Bijur................. 839,712 : 
Storm and screen construction, J. G. Ralph 839,640 
Stove, M. Sosnoski ............. -- 839,663 
Stove draft apparatus, McClure 839,622 | 
Stove, heating, A. R. Willett... 839,354 | 
Stove, heating, W. R. Hampden. 839,586 | 
Stovepipe brace, W. H. J. Clifton........ 839,269 | 
Stovepipe joint and coupling, compensating, i 

v. Millar ++ 839,498 ! 
Stump extractor, H. Rustad .. 839,212 
Substation protector, weatherproof, a { 

COOK ) ie uke eis ere 5 Sis te ieee o's ++. 839,117 
Sucker rod elevater, J. A. Stoop -- 839,670 
Suctien bex, B. B. Farnham.......... .« 839,279 
Surgical needle support, W. R. Burch.... 839,268 
Surveying instruments, lateral adjuster for, v 

Wo. Mercer 839,541 

++ 839,544 
Sweep or y finde -- 839,508 
Swimming miuching, J, Slut... sc. eee + 839,672 
Switel: interlocking mechanism, 

@CTBON 625. deen se ie e setae 839,089 
Switch stand and connection theref s 

C. @denkirk + 839,413 
Synchronizing apparatus, H. Joly.......... 839,152 
Tablet making machine, G. C. I<liewer, 

839,156, 839,157 
Tank and supporting structure’ therefor, 

A. K. Mansfield ............0...200005 839,169 
|Tanning hides, W. G. & A. C. Roach, 

839,205, 839,206 
Tanning hides, skins, and the like, W. G. 

OAS OCS TRoaGha. se Nee k se eteeeiees 839,204 
Tap, (Be Keats tates cisista Sie oie Serle Ss aiene 839,296 
Telegraphy and telephony, composite sys- 

tem of, H. @. Rugh..............08 839,210 
Telephone call index, H. Boty............ 839,738 
Telephone direction plate, G. Feisenthal... 839,127 
Telephone exchange for double wire tele- 

hone systems, automatic, G. A. Betu- 

ander 839,095 
Thawing point, J. Sutherland ............. 839,227 
Theodolite, P. J. J. & A. C. B. Sorensen. 839,433 
‘Thermostat, electric, Vogel & Meyer...... 839,794 
Thermostat for journal bearings, ete., F. 

A. BCS eos le ete retake SEN eo iene MOOD 839,340 
Thimble attachment, M. J. Smith......... 839,789 
Thread lubricating device, C. H. Emerson. 839,567 
Three point jack, W. E. Bossert .......... 839,264 
Ticket delivering machine, H. H. Cummings 839,457 
Tile machine, L. R. Peck ................ 839,635 
Time recorder, S. A. Bean. -- 839,562 
Tire, vehicle, J. G. Bell..... .- 839,094 
Tire, vehicle, M. B. Smythe.. -. 839,218 
1Tire, vehicle, S. H. Hedden - 839,385 
Tire, vehicle, E. @ Pease... - 839,634 
Tires of vehicles, device for i 

pneumatic, C. Nielsen................ 839,626 
Tires to motor car and like wheel rims, 

means for securing flexible, A. Birchall 839,098 
Tobacco container, W. H. Browning...... 839,720 
Tobacco pipe, W. W. Robertson..... -- 839,207 
Tongue, vehicle, M. EE. Shaw . «- 839,518 
Tool, combination, T. E. Morriss. .- 839,176 
Tool, combination, C. G. Taylor... .. 839,229 
Tool, hand controlled, F. Heller.. . 839,477 
Tool, pneumatic, N. W. Fletcher......... 839,128 
Tool testing apparatus, pneumatic, R. A. 

Chambers: 7. seve ke cco ee cee oe te Siesere 839,111 
Tools, conductor support for movable, Ayer 

Ge: Gilberts oo bosses eos geek - 839,256 
Torpedo, automobile, F. - 839,162 
Torpedo steering apparatus, automobi . 

Mi» .Geavitt: inle Paid i cijeaite eine eee Se. 839,161 
Toy, P. Hahn ... +. 839,138 | 
Toy, C. Hoffman ..... «. 839,145; 
Toy, G. Kalkbrenner.............. ... 839,770 
:Toy, transformation, F. B. Metzger. ++ 839,400 
Toy wagon, W. Slattery ...... oats .. 839,660 
Traction engine, @. J. Easten. + 839,277 | 
Train signal, G. D. Watson +. 839,683 ; 
Train ventilating apparatus, J. A. Shires. 839,658 
1 Tree felling apparatus, E. L. Freese..... 839.466 | 
j Tree felling apparatus, large, E. L. Freese 839,464 
Trellis, J. Richards .........ccce eee eeeee 839,423 
Trolley pole head, W. J. Wagner. - 839,526 
Trough. See Watering trough. 

Truck, car, G. G. Floyd.. ... 839,571 
Truck, car, P. M. Kling... ... 839,601 
Truck, car, W. P. Richardsen .. 839,785 
Truck, railway car, G. G. -- 839,57@ 
Truck side frame, car, G. -.. 839,572 
Trunk, folding, V. C. Williams.... -- 839,796 
Tubing, E. T. Greenfield...... . 839,381 
Turbine, F.. B. Abbott 839,086 
Turbine bucket wheel, J. Wilkinson, 
839,242, 839,243 
Turbine, multistage. G. Meyersberg........ 839,171 
Tying a slip noose, machine for, W. C. 
Vetherell (20. 3seee vee cie be ia see a ees 839,241 
Type justifying machine, F. McClintock... 839,504 
Typewriter stop device, W. R. Fox....... 839,746 


-er. 


We 


W H E R E Practically every 


great idea—every 
valuable invention 
and improvement 
—thathas brought 
fame and success 
to its originator 
has been in one of 
the occupations 
named in the list 
below. Any one 
of these occupa- 
tions opens wide 
the door of op- 
portunity to the 
man with technical 
training, 

Mechanical Braughtsman, Civil Engineer, Chemist, ~ 
Textile Mill Supt., Electrician, Electrical Engineer, 
Mechznical Engineer, Telephone Engineer, Electric 
Lighting Supt., Surveyor, Stationary Engineer, Build- 


ing Contractor, Architectural Dranghtsman, Architect, 
Bridge Engineer, Struct’1 Engineer, Mining Engineer. 


Bring this opportunity home to yourself 
by writing the International Corres- 
pondence Schools and state which occus 
pation most appeals to you. Learn how 
surely their wonderful system of instruction 
will give you technical training that will help 
you to early promotion, increased salary and 
future success. You need not leave home 
nor lose time from present employment. 

Remember, this information is free to you, 
and implies no obligation on your part. 


INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Box 942, Scranton, Pa 


ELECTRO MOTOR, SIMPLE, HOW TO 
make.—By G. M. Hopkins. Description of a smal! elec- 
tric motor devised and constructed with a View to assist« 
ing amateurs to aiake a motor which might be driven 
with advantage by a current derived froma battery, and 
which would have sufficient puwer to operate a foot 
lathe or any machine requiring not ove: One man pow- 
With 11 figures. Containee in SCIENTIZIC AMER- 
ICAN SUPPLEMENT, No. 641. Puice 10 cents. To be 
had at this office and from ai] newsdealers. 


MILLS FORALL MATERIALS, 


MAGHINERY FOR GRINDING -" 
GRAIN, xiring A ROCKS AND 


PULVERIZING ALL HARD SUB- 
‘a STANCES, RANDLE ALL 
KINOS OF MATERIALS FROM COT- 
TON -SEED TO ROOTS 


MILL OR GRINDING 
MACHINE, COME TO 
bUS ANG YOU WILL 


HN GET THE BE. 
AND STILL SAVE 


WITH US ONCE Ap yy, MONEY. -¢. 
Walaales tELY ek Ate YOU wonr CHANGE 
SPROUT, WALDRON & CO. 
Seno FOR CATALOG NO4.) MUNCY, Pa... 


For Early Publication 


Industrial Alcatel 


Its Manufacture 
and Uses 


A Practical Treatise 


BASED ON 


Dr. Max Maercker’s 
““InrropucTion To DrstTiLLaTIon’’ 
AS REVISED RY 
Drs. DeLeRUCK AND LANGE 


COMPRISING 


Raw Materials, Malting, Mashing and 
Yeast Preparatien, Fermentatien, Distil- 
latien, Rectificatien and Purification ef 
Alcehel, Alcohelemetry, The Value and 
Significance of a Tax-Free Alcohel, 
Metheds of Denaturing, Its Utilizatien 
fer Light, Heat and Power Production, 
A Statistical Review, and The United 


States Law 
BY 


JOHN k. BRACHV@GEL, M. E. 


450 Pages. 105 Engravings. 
Price, $3.00. 


The latest and mest autheritative beek 
en the subject based on the researches ef 
eminent German specialists. 
alcehel is ene ef the mest premising of 
the ceming industries and its literature is 
extremely limited. 


Denatured 


MUNN & COMPANY, Publishers 
361 Broadway, New York 


JANUARY 5, 1907. 


Water or fluid gaging tube, G. T. Seabury 839,326 


Typewriter tabulator, W. R. Wox.......... 839,129 
Typewriting machine, J. C. McLaughlin, 

839,408, 839,409 
'Typewriting machine, A. T. MacCoy...-..- 839,492 
Typewriting machine, L. Myers.. 839,503 
Umbrella, Hl. B. Gra........... 839,473 
Umbrella, folding, R. C. Bretsher. . 839,717 
Underreamer. J. F. Thompson............ 839,675 
Universal joint for transmission gears, J. 

SPV ROY oss 6 seek eae ea ad aed Ra Sees * 839,221 
Vacuum breaker, J. L. Allen..... . 839,697 
Valve, cylinder relief, A. S. Mille 839,172 
Valve, float, W. S. Hollaender............ 839,147 
Vehicle bodies, centrolling device for spring 

supported, G. BD. Clapp 839,552 
Vehicle brake, .T. Stafford «- 839,222 
Vehicle elevator, H. M. Nicholls -- 839,185 
Vehicle, read, H. J. Miller . 839,613 
Vehicle wheel, T. T. Chaloner 839,728 
Vehicles, speed and distance indicator for, 

Johnson & Knopf............eeeeeee . 839,594 
Vending machine, Paupa & Hochriem... 839,192 
Vending machine, cigar, C. M. Bodson.... 839,737 
Vending machine, newspaper, 8. L. Long... 839,304; 
Veneer machine, BE. F. Smith............. 839,661 
Veneer rolls, weod core for, BE. @berbeck.. 839,189 
Ventilator, M. Townsend................. 839,231 
Vessels, course and bearing finder fer, J. 

PATIO] 23 sso trav reine iecrove a andes ae wetness 839,700 
Wagon attachment, Peterson & Sather . 839,507 
Wagon running gear, Je Ry -Hall, viicescc es 839,753 
Wall cleaning compound, H. : Henderson 839,290 
Walls, ete., machine for molding, A. J. 

Stoeser ele eda eee cltacevioas owes .. 839,668 | 
Water gage, <A. BDitner ..... -- 839,369 § 
Water gage, N. J. Murphy . 839,618 
Water heater, H. S. Humphrey 839,292 
Water heater, H. W. @’Bowd 839,629 
Water meter, J. P. Kelly.. 839,392 
Water seal trap, J. T. Lund. 839,165 


Water transportation means, G. B. Hartlett Poke 


Watering treugh, C. A. Rickard.......... 9,202 1 
Wave propelled motor, W. Snee... ma $39. 328 
Weather strip, F. J. Schwartz .. 839, ‘213 | 
Weather strip, F. Nunning, Jr -- 889,411 | 
Wedge cutting machine, 8S. Bezen. 839,716 
Weeder tooth, H. R. Nelson 839,310 


Weighing and feeding device, hydraulic, Z. 
R. Sharp 
Weighing machine, 5 
Well machine, M. Leininger............... 
Wells, apparatus for igniting primers in, 
F. I Bu Pont.......... cece scene 
Wells, rod adjuster 
Stoops 
Wheat heater, Rock & 
Wheel, W. H. Pierce 
Wheels upon axles, device for holding, W. 
J. & C. G. McDeugall 
Whiffletree hook, Bouglas & Bartlese 2 
Winding core, J. H. Gately............055 


BD. J. Campbell. 


839,656 | 
+ 839,108 
839,773 


839,194 


839,671 1 
839,322 | 
839,417 l 


839,623 
- 839,739 
839,378 


Winding fabrics, threads, or yarns, auto- 

matic regulator for use in, Beraud & 

SANCONY 2s. gees ed eee ek ee wane og VSS ow NS eis 839,261 
Window, IF. J. & H. G. Carl.... .- 839,726 
Window mechanism, M. P. Henvi .. 839,759 
Window screen, P. Eliezer....... .- 839,566 
Windew screen, E. B. Crocker... . 839,732 
Wire cutting machine, J. M. Bean. 839,121 
Wire straining apparatus, 

Hutchison ...............- 839,311 
Wire supporting arm, K. Nuria 839,412 
Wire tension and measuring device, J. W. 

DNEGEKED. 3.oe's:s caine 386 G oes Wee Sad Fd 839,219 
Weed and producing the same, treated, S. 

Be! Chapman vias tesa Beene aes 2 Se ees 839,551 
Wood, changing, F. Voigt ............... 839,680 
Wood, extracting products from resinous, 

Cs TBis Darrin) |ic.9.6:0 560 eer ale 0:4 ee oe eA 839,119 
Woodworking machine, L. Zeigler, Sr...... 839,691 
Wrench, C. L. Brooks .- 839,102 
Wrench, 8. H. Miller ..... .- 839,614 
Wrench, Holpfer & Geese . 839,762 


Writer’s hand support, M. Lally..... : 
Writing case, pocket, P. F. Richter 
Yoke and hese supperter, combined, 


Cohn 
DESIGNS. 
Bed@-quilt, C. L. Christmann.............. 
Bottle, HE A. Kohn........... 


Bracelet, A. V. Lambert ....... 
Casket trimming, W. FE. Stevens.. 
Coat and hat rack, 58. B. Feuerstein 


Pest card, G. 
Sugar tengs, H. 


TRADE MARKS. 


Alcohol burning cempeund, solidified, H. T. 
» FPuebrman 2... cece eee cece cece ences 
Ale and stout, T. B. Hall & Co............. 
Alloys and metals used in steel making, 
ferro, Roessler & Hasslacher Chemical 
COs. ata cace uate epetaraye's 6.515 ateveyy giatalare © Sos! acecers 
Antifermentative, antiseptic, antispasmodic, 
antiperiodic, and anodyne, Pasteur Vac- 
CINE | COs oo a ale ais Fe 5 oN a die anaes AN Se 
Antineuralgic and antirheumatic, F. Hoff- 
mann-La Roche & Co. -.....ee eee eens 
Asphalt, mineral, Sicilian Asphalt Paving 
Cre 5h aleve te reve: Sa aia ala Si aie Barats oe wale 8 Wale eS 
Asthma and kidney cure, J. H. Guild, M.D. 
Automebile cemmutators, induction coils, 
and switches, L. Rubay hayes care slondhe Saale, ork 


Baking powder, 8S. 8S. Pierce Co. 
Baking powder, EE. Metzenaur............. 
Baking powder, bicarbonate soda, and cream 
of tartar, A. Schilling & Co........... 
Beer, Uniensbrauerei Schulein & Co. 
tien-Gesellschaft 1... ...cce cece e ee eeee 
Beer, C. A. Lammers Bottling Co. 
Beer, Joseph Streckle Brewing Co.... 
Beer and malt extracts, lager, 
Bros. Brew. C@.  ......eeeeeeeceeeceees 
Beer and perter, T. B. Hall & Co.......... 
Beverage, carbenated tonic, Blue Seal Supply 
COL © scsi 3.0% Fb0 7254 69.6 9 48 2:4 a's S's ade Soa oe 
Beverage, non-alcoholic hop, American Bey- 
Orage: Coit 2 Soa ee bie e ete ee seee aks 
Beverage, non-alcoholic tonic, W. BE. Riley. 
Beverages, certain, Eureka Springs Water 
Co 


skirt, Schlegel Mfg. Ce 
J. Plouvier ......... 
As Scharff... 2 ices esa sk ba 
Blewers, retary, P. H. & F. M. Roots Co.. 
Boiler cleaning compounds, Star @il Co.... 
Beoks, pamphlets, periodicals, and circulars, 

educational, International Textbook Co. 
Boots and shoes, leather, E. T. Wright & Co. 
Boets and shoes, leather, Brennan & White, 
i 58,911 to 
Boots and shoes, men’s leather, Huckins, 

Temple & Wood... ....cccecccccccscnaes 
Boots and shoes, men’s leather, Indianapolis 

Specialty Shoe Co. 


Binding, 
Biscuits, P. 
Bitters, L. & 


Boots, shoes, and slippers, leather, S. M. 
Burt. sei sintes tan soot nee sawslaste. ce ateaes 
Bouillon, Fabrik von Maggis Nahrungsmit- 
COIN 4: sre-eSiueMdianciateie sials See a wisi eis eres Sea ere ere 
Brake shoes, American Brake Shoe & Feun- 
OD yO se iz weGite aid ey avec hatecisee eisers owed dace 


Bread, Shane Brethers Co. ...............0- 
Brooms and brushes, Sachs, Kardatschen, 
Bursten- & Pinsel-Fabrik Ed Flemming 


Gi COs. Be ied eae: o ater sialioadacsia a wa ests ays 
Brushes, solid back, Standard Brush Co.... 
Butter, Cook & Brady ......... cece e ee eeee 
Butter, peanut, New England Supply Co... 
Candies, H. Heide .......... cece ee eee eee 
Candies, Gardner & Gould 
Candy, Kibbe Bros. Co..... 

Carpets, R. Carson & Son.......... 


Carpets and rugs, Jehn Gay’s Sons......... 
Cartridges, Union Metallic Cartridge Co.... 
Catamenial sacks, EK. Harris............... 
Cattle fever cure, Rosenburg Bres. & Booth. 
Cement composition. T. I. Odell... 24 ces 
Centrifugal separators, Be Laval Separator 
COL 55 45.05, s 
Cerate, toi 5 raha 
Checker boards, J. & P. B. 
Chemical compound, Roessler & Hai 
Chemical Co. 


. 58,713 


- 58,855 
--58,961 
+ 58,900 


+++ 58,885 
+» 58.865 
- 58,739 } 


1) 839,159 
839,201 


839,553 


58,768 


58,757 


58,810 
58,948 


58,805 
58,762 
58,712 


58,812 ! 
58, 850 


+ 59,002 + 


58,884 
58,934 


58,971 


58,908 
58,869 


58,960 
58,986 
58,716 


58,796 
58,699 


58,914 
58,679 
58,758 
58,782 
58,883 


58,938 
58,901 


58,806 
58,776 
58,880 
58,893 
58,790 


58,980 
59,008 
58,922 
58,842 
58,836 


Kerosene Oil Engines 


Scientific American 


cally trained Mechanical 
iteets, Electrical, 


) Engin 
paid pesitiens by 


HOME STUDY 


ip yeur vicinity who have cone it. 


book of interesting information frec. 


A WATCH 


FOR THE 


LABORATORY 


ATE MOVEMENT COM- 
BINED WITH A 1-5 SECOND 
RECORDER IS ESSENTIAL. 


Case 


IS THE ONLY ONE MADE IN AMERICA 
AND THE ONLY ONE FULLY GUARAN- 
TEED. FOR SALE BY ALL JEWELERS, 


Niutl Year of Success. SUN Incandescent Gaso- 
Ning LAMP, MakesIts Own Gas, BRIGHTER 
than Electricity; CHRAPER than Kero- 

sene. Sate, satisfactory. Invaluable 

for home, studio, office, store, 

Manystyles. Agents wanted. 

Get catalogue. Getup 

Club, special disct. 


of superior design. 


attention to details make it 


Marine, Stationary, Portable 


NO DANGER, Maximum Power, Light- 
est Weight, Simple, Reliable, Ecenomical. 
No Batteries, Self Ignition by Compres- 
sion. .fully guaranteed. Write for Cata- 
logue 8, A. ¢2° No charge fer packing. 


INTERNATIONAL OIL ENGINE CO. 
38 Murray St., New York, U.S. A. 


tora ttt 


The New eit 


By T. BYARD COLLINS 


12mo, 374 pages, 106 illustrations, cloth, price $2.00 


HIS new and authoritative work deals with the 
subject in a scientific way and from a new view- 
point. Dr. Collins has devoted his lifetime to the 

study of changing economic agricultural conditions. 
“Back to the soil”? was never a more attractive proposi- 
tion and never so worthy of being heeded as during these 
opening years of the twentieth century. Farm life to-day 
offers more inducements than at any previous period in 
the world’s history, and it is calling millions from the 
desk. The reason for this is not at first obvious, and for 
this reason Dr. Collins has prepared the present work, 
which demonstrates conclusively the debt which agricul- 
ture owes to modern science and the painstaking govern- 
ment and State officials. Much of the drudgery of the old 
farm life has been done away with by the use of improved 
methods, improved stock and varieties. All this tends to 
create wealth by increased value of the product and de- 
creased cost of production. Irrigation, the new fertiliza- 
tion, the new transportation, the new creatiens, the new 
machinery, all come in for a share of attention. The 
illustrations are of special value, and are unique. All who 
are in any way interested in agriculture should obtain a 
copy of this most timely addition to the literature of agri- 
culture. <A full table of contents, as well as sample illus- 
trations, will be sent on application. 
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, Chemical cempounds, certain, Joseph Wil- 
Fe liana: COUN cent Mine Pas cough a1 teal 58,759 
“Chemical cempeuuds “for softening water, 
Percela Co. ossicles acess ceeds esses 58,709 
, Chocolate aud cocoa, Pennsylvania Chocolate 
| COs pie oy pout . 58,899 
Cigarettes, V. Bey - 58,673 
Cigars, J. II. Stiles ........... . 58,777 
Clams, minced, ©. EK. Halferty............ 58,829 
Clothing. certain named, G. G. Benjamin.. 58,968 
Clothing, certain named, H. Black & Co., 
58,969, 58,970 
; Coal, Yarbreugh & Bellinger Co............ 58,849 
Coats, pants, an@ vests, Steefel Strauss & 
COMMON go aiaiise Sa GAGs aie aise lero otha s CAO 58.992 
Coats, vests, and trousers, Iiertfelder Bros. 58,923 
Coffees and natural leaf teas, Citizens’ 
Wholesale Supply Co. ................ 58,852 
Cerdials and brandies, E. G. Lyons & Raas 
One 8K ee ewes - 58,786 
i Corn starch, BE. R. --- 58,945 
Cornets and trombones, A. J. -. 58,728 
Cetton duck, printed, C. B. Newell.. .-. 58,688 
Cotten piece goods, Grendel Mills.......... 58,886 
Cotton piece goods, Arnhold, Karberg & Co., 
58,910 
Cotton piece goods, Grendel Mills.......... 58,921 
Cotton piece goods, Saxen Mills..... + 58,927 
| Cotton piece geods, G. Willis & Co. +++ 58,935 
; Cream, celd, E. Haverly........... + 58,753 
| Deviled "oni Ji Mi SObutzZ i. cece ences eas 58,695 
Deviled entremets, William Underwood Co. 58,905 
: Disinfectants and@ insecticides, 
Mal. "Cee a dhmecase te canlek oe euste uen wae 58,778 
laeccarine instruments, 
! fel & Esser Co. 59,013 
: Byestuffs, Centinental Color & Chemical Co. 58,720 
1 Byestuffs, H. A. Metz & Co.............. 58,860 
‘ Kdge teols, certain named, Cellins Co., 
58,941, 58,942 
Ergot extract, F. Hoffmann-La Roche & Ce. 58,830 
| Fishing tackle, certain named, Henry Mil- 
Ward! 85 SONS: «s:3.00srd seed Hee be Sete e 58,949 
: Flavoring extracts, Royal Remedy & Extract 
COs we hebasreies siete S Sues alsitiee wee so 58,843 to 58,847 
‘Flavoring extracts, Colgate & Ce.......... 58,879 
Flour, wheat, C. H. Guenther & S 58,851 
Flour, wheat, Shane Brothers Ce...58,870, 58,871 
Flour, wheat, W. J. Jennison Co....58,874, 58,875 
Flour, wheat, Burst Milling Co........... 58,882 
Flour, wheat, Kelley & Lysle Milling — Co,. 58,981 
Flour, wheat, J. R. Soden.. - 58,991 


59, 003 


Flour, wheat, Liberty Mills . 
- 58,903 


Food, poultry, SK. Strickler.. 
Feed substances, prepared fatty, 


or unctuous, N. K. Fairbank Co 58,985 
Foods, bird, F. Kaempfer 58,891 
Feods, certain named, Schnull & Co..58, 808, 58,809 
: Foods, certain named, William W. Vaughan 
COS oie 05 Sis Sig StS wR H apis Sa ais Sik ie SE Sere 58,906 
Foods for infants and invalids, prepared, 
Wells & Richardson Ce..............-. 58,90¢ 
Foods for live stock and poultry, prepared, 
@. K. Stock Food Co................45 58,895 
Fruits, dried and evaporated, W. B. Jame- 
BOWS & od ei Nyssche heece axe ates n pa dy hin Sete tai Sy S Sate ee 58,890 
| Game, Iexer Ketch Novelty Co......... + 58,705 
Gape cure for fowls, W. M. Shoemaker.... 58,714 
| Garments, certain named, French & Ward. 58,827 
Gas in portable tanks, illuminating, Cencen- 
trated Acetylene Co. ...... 58,719 
Gin, Horace Barber Bistilling Co. “58,888 
Gin, L. J. Adler ...............-- .- 58,967 
Gloves, base ball, A. J. Reach Ce.......... 58,819 
Gloves made wholly or partly of leather, 
Gordon & Ferguson ...............506- 58,920 
Goggles, automobile, Meyrowitz Mfg. Co... 58,954 
Gum, chewing, Frank H. Fleer & Ce...... 58,789 
Gum, chewing, American Chicle Co., 
58,820 to 58,822, 58,998 
Hair tonics, M. BE. Smith .................- 58,929 
‘Hams,, breakfast bacon, lard, and sausage, 
i Pittsburg Prevision & Packing Co..... 58,926 
; Harvesters, corn and grain, Independent 
| Harvester. COs w2jecc seen ee ele eed wie ete ote 58,951 
| Hinges, Reading Hardware Co. 58,692 
i Hosiery and knitted underwe 
Edelstein & Co.... . 58,962 
Insect exterminators, L. G. . 58,751 
Insecticide and deodorizer, H. L. Palmiter 58,838 
Insecticides, IE. L. Wolf & Co............ 58,731 
a, | tron, black, galvanized, er tinned, sheet, 
‘Wolverhampton Corrugated Iron Co.... 58,996 
| Jewelry of all kinds, Tiffany & Ce........ 58,872 
Journal, weekly, Funk & Wagnalls Co. ++ 58,722 
Knit leggins, N. Jacob & Sons......... -- 58,680 
j Knit underwear, Harris-Emery Co. . -» 58,864 
Knitted gloves, Brown Burrell & C ++ 58,915 
: Knives, pocket, Son Brethers & Co. ++ 58,930 
Laces, shoe and corset, F. W. Whiteher, 
. 58, 876, 58,966 
Lamp chimneys, La Bastie Glass Co 58,682, 58,798 
Laxatives, Frederick Stearns & Co 58,752 
Laxatives, E. R. Balaguer........ 59,011 
Leather, oak harness, R. Suhre Soms. -- 58,696 
Leather, shoe, Surpass Leather Co... -- 58,848 
Liniment, H. I. Shepard..................8. 58,774 
Liniment, Minard@’s Liniment Manufacturing 
COE rag ss aisle BIS Sas oo eee eels welbin eels 9 a's s 58, 802 
: Liniment, Mulligan Liniment Co. -- 58,834 
i Lotions, E. HE. Guenthner............. .- 58,676 
!Magazine, monthly. New Publication Co.... 58,689 
Magazine, monthly, Internatienal Magazine : 
COE ae pesca ete pe wraie aa Waele td otna'g ke inks ela wy oe 58,707 
Malt extracts, Paragon Malt Extract Co. 58,897 
Meats, cured, smoked, and canned, Cudahy 
Packing: “Cos 03:53 oe suas dessa se sakes ssc 58,916 
‘Medical preparation fer certain named dis- 
eases, Argie Brug Co................6- 58,736 
Medicaments for internal use to heal and 
prevent infectious diseases, Luthl & 
Bune 2.24.55 5 ave he ie 5 ood ae aya 2 ee CeO 58,683 
Medicated steck food, Morley Bros........ 58,867 
: Medicinal plasters, Potter Brug & Chem- 
4 ical Cerporation ................ 58,691, 58,770 
‘ Medicinal preparation, certain, Potter Brug 
Chemical Corporatien................ 58,771 
i Medicinal preparation for headache and neu- 
ralgia, Shaw & Ludington.............. 58,773 
| Medicine, certain named, WEnglish-McLarty 
CONS Shee Jerestae goo sateen ecto 8's opaite aie @ ase a Sete 58,750 


: Medicine, certain named, Vapo-Cresolene Co. 
58,813 to 58,815 


Medicine for stomach treuble, FE. R. Bal- 
ARUOT. ho eaicree le So wide Wiens dia’s wis dere a Sieee 59,012 
Medicines, certain named, Milwaukee Brug 
COs ist 3 nes Dowie seks Oe 58.892 
Medicines, certain named, 58,936 


1 
Medicines fer the cure ot alcohel and arug 
addictions, A. H. Bixon................ 58,741 
Metal ware, certain named, Geuder & Paes- 


echke Manufacturing Co................ 58,976 
Nails, horse, Ausable Horse Nail Co...... 58,939 
Naphtha, benzine, and gasolene, Standard 

@il Co. of New York................-. 58,715 
Newspaper, daily, Hearst’s Chicago Amer- 

jean ..... Po cduaseva' operas. o's A e1e A Rela ae bicveaie tie: 58,678 
Newspapers, comic sections of, Tribune Cem- 
| VATU Y 2025: is eo erecees o's Siete Sieitete se dS epetale Sielacetas tie 58,698 
@il, elive, A. Cusimane & Co. - 58,853 
‘@il, elive, L. J. Scaramelli & Co. 58,989 
! @ils, lubricating, Pure @il Co...... 59,004 to 59,007 
@ils, natural or synthesized essential, Heine 

Co... - 58,723 
@vershirts, J. - 58,977 
@vershirts, Washington Shirt 58,995 
Packing fer steam or ether engines and ma- 

chinery, Eureka Packing Ce............ 58,947 
Paints and varnishes, insulating and protec- 

tive, Aktiengesellschaft fur Asphalti- 

rung und Bachbedeckung vormals Je- 

hannes Jeserich - 58,700 
Paints, mixed, Murphy Varnish Co. 58,765 
Paints, paint pigments, and stains, ‘mixed, 

Harrisen Bros. & Co........e ee se ee eee 58,677 
Paints, waterproof, Stegosote Paint Co. 58,697 
Paper, all kinds ef fine writing, Woronoco 

Papers CO.) sehen sso ected hak emesis Se sre 59,010 
Paper, writing and printing, George La 

Monte & Sen...... 58,674, 58.675 
Paraffin, extra refined, . e ts - 58,724 
Parasols and umbrellas, Bunlap & Co.. - 58,918 
Pastils, purgative, J. Bengue . 58,823 
Patterns for cutting garments, 

Krue 5.26.0 5.02 S852 ed ele Go somes ee ae 58,907 
Pencils and penholders, lead, Bleistiftfabrik 

vermals Johann Faber Actien-Gesell- 

0 0 6 ee ec eas 58,701 
Perfumes, Actien-Gesellscaaft fur Anilin- 

i Fabrikation ............ee0eeeees 58,733, 58,734 
| Perfumes, Paul Rieger & Ce......eee eee eeee 58,769 
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Classified Advertisements 


Advertising in this column is 50 centsaline. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 


request. 


SALE AND EXCHANGE. 


FOR SALE—A one-half interest in all foreign coun- 
tries in a Wire and Wireless Automatic Railroad Signal. 
Best on market. Also ‘Trolley Cut-out, which renders 
live wires dead when it breaks. All for Five ‘Thousand 
Dojlars. Will pay to investigate. Cc. C. Phillips, 
Owensboro, Ky. 


HALF INTEREST OR STATE RIGHTS in Window 
Raising and Locking Device for sale. See description 
this paper September 29. Address Bruno, 157 Fourth 
Avenue, Brooklyn, N.Y. 


WANTED.—Copies of our ‘ Manufacturer’s Index” 
issued some eight yearsago. State price. Munn & Co., 
361 Broadway, New York. 


FOR SALE.--Engine Latbe, swings 9¢ in. takes 25in. 
between centers; cemplete with full set change gears 
to cut al] size threads, 3te 40in.; price enly $41.00. Ad- 
dress L. F. Grammes & Sons, Allentewn, Pa. 


BUSINESS OPPORTUNITIES. 


MANOR WOMAN WANTED bymail order catalogue 
house to travel, collect and appolnt agents. No capital 
or experience required. $2b a week. Expenses ad- 
vanced. Address Secretary, Desk Al4, ‘81-385 Wabash 
Ave., Chicago. 


SPECIAL—We have Special Work, Special Club Plan, 
among a Special Class for solicitors and salesmen of 
Specia) Ability. A Special Snlary and expense contract 
for five such men, Sauuders, 46 Jackson Boulevard, 
Chicago. 


METAL NOVELTY WORKS CO., Manfacturersof all 
kinds of light Metal Goods, Patented Articles and Hard- 
ware Specialties on contract. Metal Stamping Dies and 
Stamping our specialty. 43-47 Canal St., Chicago. 


STEEL WHEELS to fit any wagon or cart. Made 
any size, any width of tire. Alsu handy wagons with 
Jow wheefs and wide tires. Wood wagons with steel 
wheels, or steel wagons with steel] wheels. Log wagens 
and heavy traction wagous ef all kinds, fer herses or 
traction engine power. Steel axles of any size and 
shape. Address Electric Wheel Company, Walton 
Square Quincy, Ill, U.S, A. 


AMAZING SCIENTIFIC DISCOVERY and inven- 
tion combined. Science finds fountain of youth. De- 
vices that. transform electricity into magnetism and 
whlch aid to revitalize the buman body, thus prevents 
or cures disease, Send for Prospectus uf Facts insuring 
tremendous profits forinvestment in stock of the Bache- 
ler General Magnet Co., roe ear ee of the Bachelee 
Tberapeutic Magnetic ave Generators, conveni 
for ie in every home, Price $0 up. Address H.C. 
Walker, llth Floor, Flatiron Building, New York. 


CAPITALIST WANTED to form a stock company 
for the purpose of manufacturing and marketing a 
newly inyented machine that will produce wore 
power than is put in it; demonstrates the _trans- 
formation of a horseshoe magnet force_into a 
revolution. Models and machine tu show. Desirous 
of capital to exploit same. Opportunity tO make 


money rapidly and easily. Fer furtner particulars 
address E. Reiter, 5 Stone Street, Rockville, 
Connecticut. 


FOR SALE.-—Portable Compressed Air House Clean- 
ing Wagons and Machinery sold to responsible parties 
te operate in cities of from five thousand inhabitants 
upwards. Eacb Portable Cleaning Plant has an earning 
capacity of from $50.00 to $70.00 per day, at a cost of 
avout $8.00 per day. Capital required from $2,000.00 up- 
waras. Stavonary Residential Plants also from $350.00 
upwards. Over 100 cempanies eperating eur system. We 
are the pioneers in the business, and wi!l presecute all 
wfringers. State references. Address General Com- 
pressed Air House Cleaning Co., 4453 Olive Street, St. 
Louis, Mo. 


ISELLPATENTS.—Tobuy orhaving oneto sell, write 
Chas. A. Scott, 719 Mutua! Life Building, Buffalo, N. ¥. 


WE MANUFACTURE METAL SPECIALTIES of 
all kinds. Best equipment, Send sketch or model for 
estimate, stating quantity. Hayes Manufacturing Co., 
465-75 Maybury Avenue, Betroit, Mich. 


TYPEWRITERS. 


TYPEWRITERS OUR OWN MANUFACTURE fully 
guaranteed at special prices to those who will recom- 
mend the American to their friends. American Type- 
writer Co., 261 Broadway, New York. 


TYPEWRITERS.--All wakes, 
stores in principal cities. Catalogue and address ef 
nearest store sent_on request. The Vypewriter Bx- 
change Company, Dept. A, 343 Broadway, New York. 


POSTAL Typewriter $25. Only realtypewriter at low 
cost. Combines Universal Keyboard, strong manifold- 
ing, mimeograph stencil cutting. Visible writing, in- 
terchangeable type, prints from ribeon. Imperfect 
alignment inspossible. Wili stand bardest wear; practi- 
cally accident preef. Agents wanted. Write Postal 
'ypewriter Co., Dept. 17, Norwalk, Conn. 


all prices. Twelve 


HELP WANTED. 


YOUNG TECHNICAL GRADUATES are needed by 
some of tbe 20,000 employers we serve. Both straight 
technical and sales positions. Salary 700-$1,000. Write 
us to-day. Hapsoods, 315 Broadway, New York. 


WANTED —A Foreman to take charge of machine 
shap in manufacturing plant, baving from 12 to 14 ma- 
chinists in his cbarge. Applicant must be thoroughly 
posted in the manufacturing of blanking and drawing 
dies. Gooc position for the right party. State saiary 
and givereferences. Foreman, Box 773, New York. 


PARTNERS WANTED. 


WANTED.—A partner with some capital to help or- 
ganize a company to wanufacture staple goods. Re- 
eentiy patented process. Demand unlimited. Two 
patents. Address J. ‘Il. Denny, Cromartie, N. C, 


SCHOOLS AND COLLEGES. 


PATENT LAWS AND OFFICE PRACTICE.—Thor- 
oughly practical course by mail for attorneys and in- 
ventors. Postal brings freeswecimen pages and full in- 
formation. Cer. School of Patent Law, Dept. A, 1853 
Miatwood Place, Washington, D. C. 


PROFESSIONAL CARDS, 


ANALYTICAL CHEMIST.—Problems of a chemical 
nature solved. Any .sampie of manufactured specialty 
analyzed and will show you howtomakeit. Exclusive 
formulas devised for specia) needs. Ores assayed. 
Waters, minerals and cemmercial preducts accurately 
tested. Fer furtberinfermatien address Carl A. Black, 
B.Se., Bratenahbl Block, (. leveland, O, 


FACTORY AND MILL SUPPLIES. 


STOP PAYING WATER RENT at your mil] er fac- 
tory. Erect a Caldwell Tank on a Caldwell Tower or 
yeur building. Plenty ef pressure fer every purpese. 
Fire protection besides. First cest: enly cest. Bozens 
of references; right around you. Jobn T. Stearns & 
Co., Silk Manufacturers, of Elmira, N. Y. say: 
“ Bon’t see how a factory coulddo without it’ Send 
fer Dlustrated Catalogue and Price List. W. EB. Cald- 
well Co., Station B D,, Louisville, Ky. 


PATTERN LETTERS AND FIGURES (White Metal 
and Brass) for use on patterns for castings. Large va- 
riety. prompt siipments. Send for catalog, Hi. W. 
Knight & Son, Seneca Falls, N. Y. 


DRAMATIC. 


PLA YS AND ENTERTAINMENT BO@KS.—Largest 
catalogue in the world sent free on applicatien. For 
further infermatien address Dramatic Publishing Co., 
338 Dearbon Street, Chicago, 


PATENTS FOR SALE. 


MAIJ,-BOX PATENT FOR SALB.—Automatic sig- 
nal, simple durable construction for eitherrural or city 
sollvery: For full particulars, address Wm. T. Morrow, 

a, O. 


FORSALE.— Patent Check and Waste Valve. 
Patent No. 782,966. Patent issued February 21, 1905. 
For further information write C. W. Kenner, Britton, 
South Dakota. 


W ANTE D.—Purchaser Canadian rights (just issued) 
of “Rapid” Turbine Tube Cleaner. Adopted U. 8. 
Navy. Guaranteed superior to any. Free trial machine 
for tests. Andrews Mfg. Co., Rockaway, N. J. 


PATEN1'S SOLD ON COMMISSION.—If you wish 
to buy or sell a patent write for particulars to E.L. 
Perens 72 Broad Street, Boston. Patent Sales Exclu- 
sively. 


PHOTOGRAPHY. 


BLUE PRINT PAPER. -— The finest made. Obrig 
Quality stands back of it. 4x5, léc: 5x7, 28c.; 8x10, 55c¢,, 
each2doz. Postage add 3,4 and6c. Other sizes in pro- 
portion. Per roll, 42in. by 10 yds., $2.25. Send for lists 
of photegrap hic Sup plics. Fer full particulars address 
Obrig Camera Co., 147 Fulton Street, New York. 


WE PHOTOGRAPH any thing, any where, any time. 
Building, Paintings. Plans, Models, Machinerv, Estates, 
etc. Illustrations for Advertisers. The General Photo- 
graphing Co., 1215 B’way, Daly’s Theatre Bldg., N.Y. City 


LUMIERE PLATES, PAPERS & CHEMICALS. 
For 20 years the standard in Europe. A freeSample for 
the asking. Write N. Y. Office, 11 West 28th St. or ac- 
teries, Lyons, France, and Burlington, Vt. 


GAS-LIGHTING APPLIANCES. 


“SIMPLIQUE” ELECTRICGAS LIGHTER. Simple; 
Econemical. Household necessity where.gas is used. 
Fits any standard dry battery. By mail $1.06. Without 
battery50c. Wm. Koche, 38% Clerk St., Jersey City, N.J, 


THE “ PNEU-WAY ” of lighting gas! Lights Wels- 
bachs without electricity from button on wall! Easily 
installed, ever lasting. k yeur gas company or write 
Pneumatic Gas Lighting Company, 150 Nassau St., N. Y. 
Thousands jn use. 


IDEAL EYE MASSEUR. 


A_MOST V ALUABLE AND SUITABLE PRESENT 
Indistinct vision, muscular troubles, and chronic dis. 
eases of the ove Sugg csstully treated by scientific mas~ 
sage. Kead illustrated treatise on tne eye. Mailed free. 
The Ideal Co., 239 Broadway, New York. 


ASTRONOMY. 


STARS AND PLANETS.—Learn to know them ata 
glance! Astronomy in simplest and most fascinating 
form. The Revolving Planisphere sbows clearly prin- 
cipal stars Visible any hour in year. Simple, handy.re- 
lfable @nly 83. T. Whittaker, Publisher, 123 bibte 
House. New York. 


BOOKS AND MAGAZINES. 


SEARCHING THE HEAVENS ANB THE EARTH, 
— A new book proving that the earth never moved, that 
the sun, moon and stars move alound it in perfect cir- 
cles in 24 hours, and a number of other new discoveries. 
Price $5 net. Address theauthor; Jobn Moran (Atty.), 
Carlinville, I). 


MACHINERY FOR SALE. 


IF INTERES1'‘ED IN POWER for any kind of light 
manufacturing, electric ligbting, marine or other pur- 
poses, get information on the most improved kerosene 
oil engine by sending for catalogue to Remington Oil 
Hngine Co,, 41 Park Row. 


ALWAYS ON HAND, geod second-hand machinery, 
also boilers and engines, dynamos and motors; from 
smallest to largest. Write us before ordering else where. 
Liberty Machinery Mart, 138 Liberty St., New York. 


THE VERY THING—A HAND PLANER. Onl 
$40. New, good, guaranteed. Has self-hardeving tvol, 
outlasts dozen files. Address Ideal Machine Works, 
Brooklyn, N. Y. 


FOUNTAIN PENS. 


RIGHT FROM THE MANUFACTURERS. — The 
Langill Special Self-filler, 14-K Gold Pen warranted, No. 
4, Full Chased and Hard Rubber, Send $1.00 money 
order. Langill F. P, & B. Co., 20 Front St., New York. 


LET THE LARGEST Fountain Pen Manufacturer to 
tbe mail-order and export trade send you direct a 14- 
karat, solid fol diamond-pointed, all hard rubber 
fountain pen fora dollar. fistablisbed2lyears. Ira S. 
Barnett, 21 Beekman Street. New York City. 


Periedical, menthly, Motor Vehicle Publish- 


CS poet eee: rn ere et ees 58,726 
Venedical, Semimenthly, Review Publishing 
Oe apatite des Se Pats Ge 5 vais wale ee advaets 58,730 
Phetegraphers’ developing fixing selu- : 
tien, N. J. Flewerdew................ 58,706 


Pianes, Rothschild & Ce..... 


‘i - 58,711 
Pianes, EK. G. Harringten & 


1. 58721 


e. 
Pianes and ergans, M. DB. Marks.. 58,725 
Pills, liver, Lydia E. Pinkham Medicine Ce. 58,761 
Pins, straight selid-headed, Plume & At- 
5 Weed: IME COr i iereis en tebiecit wae. 58,729 
Pipe flanges, bands, and rings, metal, Rail- 

way Steel-Spring Ce.................4. 58,958 
Petasb er lye, caustic, BE. N. Hall. .58,999, 59,000 | 
Pewder fer burns and similar injuries, M. 

ME eS te ne ais ies z sti. c teach oe neve ete 58,963 
Pewder, teilet, Gerhard Mennen Chemical 

. i ee Green ear 58,859 


e. 
Pewders, pastes, and washes, t 

Claflin Ce. 
Preparatien fer curing b 


: 58,861 


table, A. J. Bickey & Ce............5. 58,785 
Preparations fer certain named diseases, 

Palmette Medicine Ce...............00. 58, 837 
Preparatiens fer the skin and cemplexien, 

J. RAM ABO ie 3 leva dia ogess deage Nai e Mees ahs 58,841 
Preparatiens fer the teeth, J. S. Ramage.. 58,840 
Dreparatiens fer the treatment ef diseases 

ef tbe bleed. skin, etc., Dr. Peter Fahr- 

Mey & Sens CO. cicscess « ages wegs.e siepege egies 58,944 
Pretective ceverings, certain named, Sterk 

COMPANY oo csc: siete « tte, aicigge wuersyere «Gece stele she" 58,932 
Prunes, packages, J. L. Bewers............ 58,878 
Publicatien, periedical, Br. Peter Fahrney & 

SEuS. Me ota he ae oho se BS 58,703, 58,704 
Plasters and certain named medicines, Gar- 

ACT TEAC Givers aenscape see 58,856 
Plaster, cern, M. KE. Clyne... - 58,940 
Plaster fermed ef weed fiber, b 

Bates Glass Ge... ooo. oc026. ceeds sD es 58,727 
Plaster, healing, Petter Brug & Chemical 

Corporation ..... ccc cece ccc eee eens 58,690 
Publicatien, periedical, Peter Fabrney 

Seis: Cena... pcre sre 58,742 te 58,748 
Pumps, centrifugal, Lawrence Machine Ce. 58,982 
Refrigeraters, ceeling reems, ice bexes, and 

freezers, P. J. Daemicke Ce.......... 58,839 
Remedies fer certain named diseases, J. W. 

N@SMDICH? srecpcncaevenatiaceiccegsite ape ics satan Megtetcge: o ritoe 58,766 
Remedies fer diseases ef the urinary and 

genital ergans, A. Herewitz.......... 58,756 
Remedies for headache in liquid and pew- 

dered ferm, J. C. Ellisen.............. 58,787 
Remedies fer live steck and peultry, . 

Stock 58, 767 
Remedics fer nerve weakness, etc., BE. Alex- 

AMLQBODD, see eA e caiaraviesd sole otand Fispsuersaausttete-f Geen: 58,735 
Remedy fer cancer, C. W. Yeung.......... 58,997 
Remedy fer certain named diseases, J. C. 

TORSO U s/s axes. sPrysstgi.c ede ic ost 6 ahegs sigiees: aes .aueke 58.740 
Remedy fer certain named diseases, EK. Merin 58,764 


Cam- 


Remedy fer certain named diseases, 
phereid Ce. 
Remedy fer certain named diseases, 
| ER aR RR TO eg Ree a 
Remedy fer chelera, Pratt Feed Co.. é 
Remedy for cerns, I. Danner.............. 
Remedy fer cutaneeus diseases and veterin- 
ary use, Petter Drug & Chemical Cor- 
NOTATION «seis ceiasGres ie dances cea. 


58,956 


The Great Show 


Which Has Been Held at the Garden Since 1901 


Automobile 


APPERSON 
AUTOCAR 


BUICK 


CADILLAC 

CORBIN 
CLEMENT-BAYARD 
COLUMBIA 
DARRACQ 

DE DIETRICH 
DECAUVILLE 


ELMOR 
ENGLISH DAIMLER 


FIAT 


ADMISSION, 50c. 


SEVENTH 


NATIONAL 


Show 


JANUARY 12 to 19, 1907 
MADISON SQUARE GARDEN 


UNDER THE DIRECTION OF THE 


ASSOCIATION OF THE LICENSED AUTOPIOBILE TIANUFACTURERS 


The Following Leading Makes of American and Foreign 
Cars Exhibited by Licenses Under the Selden Patent. 


FRANKLIN 
HAYNES 
HEWITT 
HOTCHKISS 


KNOX 


LOZIER 
MATHESON 


E PACKARD 
PANHARD 


PEERLESS 


ISOTTA-FRASCHINI 
LOCOMOBILE 


NORTHERN 
OLDSMOBILE 


POPE-HARTFORD 
POPE-TOLEDO 
POPE-TRIBUNE 
RENAULT 
ROCHET-SCHNEIDER 
ROYAL-TOURIST 

8. & M. SIMPLEX 
STEARNS 
STEVENS-DURYEA 
STUDEBAKER 
THOMAS 

WALTER 
WALTHAM-ORIENT 
WINTON 


PIERCE GREAT ARROW 


Also full Exhibits by the Importers Automobile Salon, Incorporated, and the 
Motor and Accessories Manufacturers, Incorporated. 
Nearly Three Hundred Exhibitors 
Complete Exhibit of Commercial Vehicles 
Unequalled Display of Highest Grade 
Electric Carriages 


TUESDAY and THURSDAY $1.00 


AUTOMOBILE NUMBER tie 


OUT JANUARY 12, 1907 
The Special 


Automobile 
Number 


of the 
Scientific 
American 


Handsome Cover in Colors 
Lavishly Illustrated 


Price 10 Cents 


HIS SPECIAL NUMBER will contain a 
greater number of detailed descriptions of 
improvements in construction of all Ameri- 
can Automobiles than ever before published. 


Engines, 


transmissions, steering gears, axles, | 


frames and all other parts of importance will be illus- 
trated and described in detail. 


There will also be a page of Automobile Novel- | 
ties, consisting of various accessories of use tothe user. | 
The description of new features will be more 


complete than ever before, and the issue will show, 
ina condensed form, the progress which has been 
made in automobile construction during the past 


twelve months. 


ORDER FROM YOUR NEWSDEALER OR FROM 


MUNN & CoO., 361 Broadway, New York City 


JANUARY 5, 1907. 
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Light Your Automobile with 
~ c Z ~ 
‘Prest ©=Lite” 
A Month at Our Risk 


Just drop us a postal 
and let us arrange 2 
month’s tria] ef the 
Prest-O-Lite system at 
our risk. At the end of 
that time if you do not 
want to keep it your ga- 
rage man or whoever you 
got the tank from will 
refund every penny you 
paid for it, and the gas 
you’ve burned is yours. 

Prest-O-Lite is ready- 
made gas tn those hand- 
some.copper tanks you 
see on every good car. 

Simply turn on the gas 
and light itas you would 
any gas light. When 
the tank is empty your 
garage man will ex- 
change the empty fora 
full one in 5 minutes. It takes 75 minutes to get the old 
out-of-date Carbide system S¢arte@. to say nothing of the 
preliminary digging out of the box, for you can’t geta steady 
light from a caked-up carbide box. 

Light from a Prest-O-Lite tank is bright, clear. strong and 
steady, it never blinks er flickers, or sputters like the old kind 
—it burns. But let us Prove whatwe say. 

Try the Prest-O-Lite system a month, then take it or 
reject it. 

Write us today. 


The Prest-O-Lite Co. 


Dept. 50, 18-24 So. East St., Indianapolis, Ind 


SENSITIVE LABORATORY BALANCE 


By N. Monroe Hopkins. 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tools, aud it will 
work as well as a $125 balance. ‘The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in SCIEN- 
TIKIC AMERICAN SUPPLEMENT, No. 1184. Price10 
cents For sale by MUNN & Co., 361 Broadway, New 
York City. or any bookseller or newsdealer. 


Concrete Blocks 


EK HAVE a very Beautiful 
Album containing over Sixty 
views of Houses, Churches, 
Factories, Plants, etc., taken 
from different parts of the 
country, These are printed on 

heavy enameled paper with original 
halftones, and these halftones are made 
from original photographs— not wash 
drawings—9x 12 inches. If unsatisfac- 
tory, money promptly refunded. 


Price One Dollar 
Write for Machine Catalogue—Free 


Harmon S. Palmer Company 
1450 Girard Street, Washington, D.C. 


Practical Papers 


— on — 


Pattern Making 


SCIENTIFIC AMERICAN SUPPLEMENT 1528 
contains an article which gives useful sugges- 
tions on the selection of material and the tools 
to be used. Clear explanations of the making 
of patterns for various purposes are published, 

SCIENTIFIC AMERICAN SUPPLEMENT 1560 
has an article on Metal Foundry Patterns, to bc 
used when a large number of castings are re- 
quired from one pattern, 

SCIENTIFIC AMERICAN SUPPLEMENT 1566 
describes in detail ‘‘Curves in Pattern Work,’’ 
with the help of clear diagrams, 

SCIENTIFIC AMERICAN SUPPLEMENT 1593 
Mr Walter J. May publishes a very complete 
paper on The Position of Patterns in the Molds. 

Making Foundry Patterns is title of an 
article by Walter J. May, appearing in SCIENTI- 
FIC AMERICAN SUPPLEMENT 1609. 

Each Supplement mentioned costs 10 cents 
by mail. 

The entire set of five papers will be sent 
for 50 cents. 


Order from your Newsdealer or from 
MUNN & COSPIPANY 
361 Broadway New York 


60 YEARS’ 
EXPERIENCE 


TRADE Marks 
DESIGNS 
CopyricHTs &c. 
Anyonesending asketcb and cesree may 
quickly ascartaln our opinion sreew@hether an 
nvention is probably patenta - 
hone strictly confidential. HANDBOOK on Patents 
sent free. @ldest agency for securing patents. 
frougn Munn & Co. receive 


Patents taken t 
special notice, without charge, in the 


entific American, 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, 33 a 
year; four months, $1. Sold by ali newsdealers, 


MIUNN & Co,2e12:sdvay, New York 


Branch Office. 625 F St.. Washington, D 


This “built-up” laboratory | 


Remedy fer diseases of the lungs, A. Horo- 


RR ae See Rb Goal, en A Sec 58,831 
Remedy fer dyspepsia, IF. C. Saunders.... 58,807 
Remedy fer influenza and grippe, Sydney 

ROSS" CO. aes ciigertentrs 2 PC e ee so arare ey oe tere 58,811 
Remedy fer rheumatism and gout, T = 

Ma@sONy oo. agai tec hals wee nesta 58,801, 58,802 


Remedy fer skin diseases, Buzzit Co........ 
Remedy for stomach, liver and kidney dis- 


58,749 


eases; (We 3. CrOWre oe oc os cee e's bed atari 8,78 
Remedy fer tbe cure 

Abrams. ...... 58,732 
Salve, H. Holmes 58,795 
Saltee, OE Bice: nbs cuer ecg 6 cocina Oe 58,917 
Salve, Potter Brug & Chemical Corporation 58,957 
Salve, healing, W. L. King.............05. 58,760 
Salves and eintments, C. F. Yerk.......... 58,781 
Saives, ointment, corn cure, and liniment, 

Tempest: Sale; CO... cejes csc eats ee 58,993 
Saws of all kinds, E. C. Atkins & Co...... 58,946 
| Score cards, bridge whist, Radcliffe & Co.. 58,8@3 
Score cards, puzzle. J. W. Millar.......... 58,685 
Scouring compound, Martha Washington 

Scouring Compound Co..............2.5 58,799 
| Sheathing, packing, er filling, builders, 8S. 

Cabot .. 

Sheeting, shirting, 
| Sheetings, Pelzer Mfg. 
Sheetings and shirtings, Monohansett Mfg. 

CON A ce RL eee nea eG 58,866 
Sherries, J. M. de Mora....... 58,833 
Shirts, top, B. Jones & Sons.. 58,797 
Shoes, leather, Saks & Company gage .. 58,694 
Shoes, leather, Williams-Kneeland Co...... 58,717 


York Silk Manufacturing 

58,817, 58,818 

Silverware fer table use, imitation, Interna- 
tional Silver Co 

Skin cleaning compound, White & Bagley 
Co. 


Silk piece 2004s, 
Co. 


Snap fasteners, United States Fastener Ce. 
Seap, Celgate & Co % 
Soap and soap powder, Hol 
Soap, toilet and scouring, A. Rokeach.. 


Soda, baking, IE. Metzenaur................ 
Solution for the treatment of the nose, 
mouth, and throat, M. I. Brandt...... 58,737 
Spray for the treatment of diseases of the 
nose, throat, and ears, oily, M. I. 
BRAT a saa tingeseatns ake oa siaeet ps Siete ahaa eatheeas 
Stoves and ranges, St. Louis Union ‘Trust 
COW eae og cfana tai Monetase” aha, sae eh east omage cpeks atahe lave 
Sulfur, sublimed, Holland & Iolland...... 
Surgical apparatus, certain named, Hospital 
Supply “CO sisted ccs sans, 05 aie sects, oe Seeoaiats 


Hawaiian 


Syrup fer certain named diseases, 
Specialty Co. 
Tabasco pepper and catsup, extract of, v 
Iberia Extract of Tabasco Pepper Co.. 
Tablets fer celds, ceughs, and bronchial af- 
fections; ie GH.. ABING pe cess essen aye acaeners 
Tablets fer laxative and digestive purposes, 
Ca TECONE Re iscee sigiars seetss edignassitens atelcascge.< akagay 
Tea, Canada Brokerage Co... a 
Teas, McCormick & C0....... cece see eeees 
Threads, spool, knitting, and darning cotton, 
cotton, Bullard Thread Co.............. 
Aghreads and yarns, flax, Smith & Bove Mfg. 


Tobacco, smoking and chewing, J. Scharff. 
Tonic, W. L. Milner & Co...... cece eee eee 
Tonic, A. Breslauer~ Co... 0. 2 eeeccee eens 
Tonic, laxative, and blood-purifying medi- 
cine, liver, Holland Medicine Co...... 
Tonic pastils, a. Bengue 5 


Tooth wash, E. B. G. Foltz 
Tops, double spinning, il 
Top, optical, A. Strauss & Co 
Undershirts, drawers, and combina 
dergarments, J. A. Scriven Co 
Undenwents knitted and woven, J. A. Scriven 


Velveteen, H. Kupfer 

Washboards, F. Martin 

Washing machines, cylinder, J. M. Gagan 
ICO EA as PORE ca Mitel 58,952 

Watch movements, Hampden Watch Co.... 58,887 

Water, carbonated mineral table, E. @. 
BGM C a etace ss. oss od Aaa esse 5 hog Blase 3-6 MEDS 58.791 


Waters, mineral, Bawson Salts & Water Co. 58,881 
Waterproof fabrics, cloths, and sheetings, 
textile, Stork Company................ 


Wax, parquetry fleer, Mf. Pallmann. 
Wheat meal, rolled, Sperry Flour Co. 
Whisky, Woodford Distilling Co. 
Whisky, Geo. Benz & Sons 

Whisky, M. Harris...... 

Whisky, J. F. @’Toole....... 

Whisky, Union Bstilling Co. 

Whisky, A. Marymont Co...... 

Whisky, @ld ‘76 Distilling Co.. 

Whisky, Peacock Bistillery Co.. 

Whisky, [euchter Bros........ 

Whisky, P. T. @Brien........ 

Whisky, Charles Bennehy & Co. 

Whisky, IF. Simon............. 

Whisky, B. Thornton & Co....... 
Whisky, Jett Bros. Distilling Co. 
VTS, Fh UW WIRURES Se, petdin «cc mamirnn ee 
Wine, champagne, G. H. Mumm & Co.... 58,835 


Wire goods, certain, New Jersey Wire Cloth 


Co. 
Wire repe, Macember & Whyte Rope Co.... 58,983 


LABELS. 


\‘‘Dustdown,’’ for a powder for cleaning 
floors, carpets, and rugs, J. B. Fitch.... 
“Grand Prize,’’ fer beer, William Rahr Sons 
OS EE age a. he 9 PRG ogaiss a als a Ne (5 ears aee opines ued 6 
“Jack o’Lantern,’? fer incgudescent lamps, 
Sterling Electrical Manufacturing 13.593, 
9. 
“Jumbo Baking Powder,’’ fer baking pow- 
der, Canby Ach & Canby Co 
“Kentucky Sparkling Springs,’’ for a natural 
spring water, A. H. Abraham.......... 
“Liverets,’’ fer drugs, C. L. Dichter 
‘fliydia EK. Pinkham’s Compound Lozenges,’’ 
fer medicine, Lydia E. Pinkham Medicne 


OD Fata Fis torches sjopncaiave akoua, aya ohana ou Stavey nner eee ska 
“Lydia KE. Pinkham’s Compound Plils,’’ fer 
a medicine, Lycia KE. Pinkham Medi- 
CINE ME COS es scl t Nees cts bea tots tahenw oie e 


“Lydia E. Pinkham’s Liver Pills,’ for medi- 
cine, Lydia FE. Pinkham Medicine Co. 
“Lydia E. Pinkham’s Sanative Wash,’’ for a 
medicine, Lydia E. Pinkham Medicine Co. 
‘‘Manuel Garcia Sherry,’ for sherry wine, 


GA PY OPM sakes) — consti an cph cree Dace ik peae 
“Pp, M. C.,’? for an antiseptic powder com- 
pound, Watchman & Reynolds.......... 13,290 


“‘Pepsin-Peppermint Lozenges,’’ for com- 
pressed lozenges or disks, American Pep- 

sin Peppermint Co........... ccs ceeeeee 138,284 
“Rheumasol,’’ for a remedy for rheumatism, 

Jae Nachbigall i123. tale es Se «ache 13,289 
“Si-Ri-@n,’’ for a varnish stain. Gray Bres. 13,291 
“The Vanderbilt Cup Course,’’ fer a game, 

Ss: BD. BOWerS yf orgae, vege see ees ea 13,295 
“Tryable,’’ fer toilet paper, Scott Paper Co 13) 296 


PRINTS. 
“An Actual Scene in British Columbia,’’ for 
furs, Weil Bres. & Co.... ccc cece eee eee 
“Are You @pinionated,’’ for 
Tes CO. akc icale since, cane 2 ceeds oe 
“Chase’s Agrcultural Pharmaceuticals,’ 
pharmaceuticals pertaining to agricnl- 
ture, gALl Ch CHASC ips cious: sa cacs Pigs acad agebereranees 1,872 
“Bon’t Worry—Conkey Will Cure Me,’’ fer 


poultry remedies, G. E. Conkey & Co. 1,871 
‘Health Dread.'* fer bread, L. Hegwein.... 1,870 
“The Strawbridge & Clothier Child’s Shop- 

ping Game,’’ fer a game, Strawbridge 

be CIORMIOR? <2 o's cBecwcers ais Behe oh esa pepe dike ew ae eateve ,868 


A printed copy of the specificatien and drawing 
ef any patent in the feregeing list, er any patenr 
in print issued since 1863, wvill be furnished frem 
this office fer 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Breadway, New 

ork, 

Canadian patents may now be obtained by the in- 
venters fer any of the inventiens named in the fore 
going lfst. Fer terms end further particulare 
address Munn & Co., 361 Sroadways, New York. 


370 Pages 


Valuable Books 


ttF 
Home Mechanics 
for Amateurs 


This book bas achieved an unparalleled success in one 
week, and a Special Edi- 
tion of 4,000 copies has been 
ordered. It is by far the 
largest and best book on 
the subject ever offered at 
such a low price. It tells 
how to make things the 
Tight way—the “only” way 
—at small expense. It will 
Prove of value to you— 
much more than you real- 
ize. Do things with your 
hands. Send for a circular 

iving contents—the circu- 
fare cost only acent the 


hook $1.50 postpaid. If the 
book could meet you face 
to face you would be the 


first to purchase. The first 
large edition is almost 
gone, order to-day. 


326 Engravings Price $1.50 


TWENTY-THIRD EDITION 


EXPERIMENTAL SCIENCE. 


By GEORGE [l. HOPKINS 


Revised and Greatly Kntlarged. 2 Octavo Volumes. 1,100 
Pages. $08 Iitustrations. Cloth Bound, Postpaid, 
$5.00. Half Morocco, Postpaid, $7.00. 


EXPWRIMBNTAL SCLENCH is so well known to 
many ot our readers that it is hardly necessary now to 
give a description of 
thiswork. Mr. Hopkins 
decided some months 
ago that it would be 
necessary to prepare a 
new edition of this work 
in erder that the many 
wonderful discoveries 
ef modern times might 
be fully described in its 
pages. Since the last 
edition was published, 
wonderful develop- 
tnents in wireless teie- 
graphy, for example, 
have been made. I[t 
was necessary, there- 
fore, that a good deal of 
new matter should be 
added to the work in 
order to make it thor- 
oughly up-to-date, and 
| wilh this object in view 
some 200 pages have 
been added. On ac- 
count of the increased 
size of the work, it has 
been necessary to divide 
it into two volumes, 
handsomely bound in 
buckram, 


REVISED and ENLARGED EDITION 


The Scientific American 


Cyel op e di i Of Receipts, 


OM Notes and 
TY Queries. * 
15,000 Receipts. 734 Pages. 
Price, 85.00in Cloth. $6.00 in Sheep. 
in Half Morocco. Post Free. 


$6.50 
‘This work has oeen re- 
vised and enlarged, 


900 New Formulas. 


The work is So arranged 
as to be of use not only to 
the specialist, but to the 

eneralreader It should 

hive a place in eves 
home and workshop. 
circular containing f ull 
Table of Contents will 
be sent on application. 

‘Those who already have 
the Cyclopedia, may obtain 

e 


1901 APPENDIX. 


Price, bound in cloth, $1.00 
postpaid. 


: Stage Ulusions and Scientific Diver- 
sions, including Trick Photography 


This work appeals to 
old and young alike, and 
it is one of the most at- 
tractive boliday books of 
the year. The illusions 
are illustrated by the 
highest class of engrav- 
ings, and the exposés of 
the tricks are, in many 
cases, furnished by the 
prestidigitateurs them- 
selves. Conjuring, large 
stage illusions, fire-eat- 
ing, 8 wor @-swallewing, 
ventriiequsm, ment tal 
magic, ancient magic, 
automata, curious toys, 
stage effects, photograph- 
ie tricks, and the projec- 
tion of moving phote- 
grapbs are all well de- 
scribed and illustrated, 
making a handsome vol- 
ume. It istastefully 
printed and bound. Ac- 
knowledged by the pro- 
fessien to be the Stand- 

ard Workon Magic. 


Oy A. A. HopKINs. 420 illus. Price $2.50. 


tS meSE. 


JUST PUBLISHED 


Scientific American 
Reference Book 


12mo. pg Pages. Illustrated. 6 Colored 
Plates. Price $1.50, postpaid 


Theresult of the queries of 
three generations of readers 
and correspondents i is crystal- 
lized in this book, which has 
been in course of preparation 
for morths. [t is indispensa- 
ble to every family and busi- 
nessman. It deals with mat- 
ters ot interest te everybody. 
The boek contains 50.006 facts 
and is much sore complete 
and more exhaustive than 
anything of the kind which 
has ever been attempted. The 
“Scientific American Refer- 
ence Book ’ has been compiled 
after gauging the known 
wants of thousands. It has 
been revised by eminent sta- 
tiMidans. Infermatien has 
een drawn from over one ton 
ot Government reports alone. 
It is a boek of everyday reter- 
ence—more useful than an en- 
cyclopedia, secause you will 
find what you want inan in- 
stant in a more condensed 
form. Sixty veurs of experi- 
ave made it possible for the pubjishers of 
VIC AMERICAN tO present te tbe purchasers 
k a remarkable aggregatien of information 


MUNN & CO., Publishers, 361 Broadway, NEW YORK 
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BE A WATCHMAKER 


Send for our free bouk, Haw to bea Watchmaker, Stona 
School of W atchmakirg, 903 Glube Bldg., St. Paul, Alinn. 


Expert Manufacturers 


Model and Exverimental Work. Years of ex- 
perience. M. P. Schell,1759 Union St., San Francisco 


MQDEKslo 


VENTRILOQUISM 


Learned by any Manor Boy at home. Small cost. Send 
to-day 2-cent s' Ramp for particulars and proof. 
O. A. Smithy Reem 172, 2040 Knoxville Ave., Peoria, Ill. 


MODELS 


t INVENTIONS PERFECTED 
UNION MODEL WORKS 
193 So.CLARK Sr. CHICAGO. 


CHICAGO MODEL WORKS 
179 E, MADISON ST CHICAGO, ML 
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Are your tid ‘ings rune hot? Reduce frictien ‘* mentally ” and me- 
chanically by avruling te us fer full particulars abeut Frictienless. We 
have the remedy. Ne bearing can run hetwithit. 
Frictionless Metal Co., Chestnut St., Chattanooga, Tenn. 


SETS OF —~ OF 
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YOUR PATENT 
Carefully Developed [lay Be a Success! 


Development of ideas, experiments, models. Spe- 
cialty, small machinery ane fine instruments. Modern 
equipments. Technical effice. 
Mechan. Electrical hingineers RICHTER BROS. 
and Manufacturers. 115 Covrt Street, Hoboken, N. J. 
Two minutes from D. L. & W. Depot. 


A Home-llade 100-Mile 
Wireless Telegraph Set 


Read SCIENTIFIC AMERICAN SUPPLEMENT 1605for a 
thorough, clear description, by A. Frederick Collins, of 
the construction of a 1@0-mile wireless telegraph outtit. 
Numerous, adequate diagrams accompany the text. 
price 10 cents by mail. Order trum your newsdealer, e: 
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Rubber Elevator & 
Conveyor Belting 


FOR CONVEYING AND LIFTING 
BROKEN STONES, COAL, COKE, WOOD 
PULP, GRAVEL, SAND, SUGAR, etc., ete. 


SPECIAL CONSTRUCTION 
EXCEPTIONAL QUALITY 


NEW YORK BELTING & 
PACKING CO., Ltd. 


91-93 Cuamepers StreeT, New York 


—" a 
IF Y WN A ROOF, USE 
MICA-NOID Keady Roofing and save repairs. MICA-NOID 
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the freight. Samples upon request. Write today, Address 

ASBESTOS MFG, & ROOFING CO. = ¢ 
Manvfactureraof Everything in the Aabestos Line 
216 CARR STREET ST. LOUIS, MO. 


Something youneed toknow about. 


SEND FOR CATALOGUE AND SAMPLES 
Star Expansion Bolt Co., Cedar & West Sts., New York 


LEARN 
po oa 


A WATCHMAKER 


Bradley Polytectmic Institute 
Horological Department 
Peoria, 1 is 
Fermerly Parsens Horological Inst. 
Largest and Best Watch School 
in America 
We teach Watch Work, Jewelry, 
Engraving, Clock _ Work, Optics. 
Tuition reasonable. Board and 
rooms nesr school at moderate rates, 

Send for Catalog of Information 


CHARTER 


Stationaries, Portables, Hoisters, Pump- 
ers. Sawing and Boat Outfits, Combined 
with Dynamos. 

Gas, 


. \) 
* ‘ 
nb be 
. - Gasoline. Kerosene. 
; Send for Catalogue. 


Si = 
State Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


Ail Varieties atiowest prices. Best Kullroad 
Ca ity Track and Wagon or Stock Scales made. 


TO BE 
[ae 


bof 


iba 


yoy 


Also 100@ useful articies, including Safes, 
Sewing Machines, Bicycies, Tools. etc. Save 
Mones. Lists Free CHICAGO SCALE CO,. Chicago. Ill. 


Bausch & Lomb 


Prism 
Field Glasses 


Field Glasses ought to be 

used more than they are. 
They are the extra sense 
that brings the out-of-reach 
\ into easy view. 
Bausch & Lomb Prism 
r Binoculars are as different 
I from the field glasses of our 
fathers as the modern rifle is from the flint lock. If you travel, 
bunt, or follow the sports. one of these little glasses of giant 
power will be worth its cight in gold to you. 


SENE 1'0-DAY FOR DESCRIPTIVE CIRCULAR 


BAUSCH & LOMB OPTICAL CO. 
Rochester, N.Y. 


, 


New York Boston WASHINGTON 
Curcaco SAN FRANCISCO 
(T PAYS BIG 
Toamusethe 


NO EXPERIENCE NECEBB. 

as our instruction Book and 
“Business Guide’ tells al We 
furnish Complete Outfita with 
Big Advertising Posters, etc. 
Humorous dramas brimful offun, 
travel, history, religion, temPer- 
ance work and songs illustrated. 
One mancandoit. Astonishing 
Opportunity in any locality for 
a man witha little money to show 
in churches, school houses, lodge 
Big profits each entertainment. Others 


Public With 


otion Pictures 


\ 


halls, theatres, etc. 
do it, why not you? It’s easy; write to us and we'll tell you 
how. Catalogue free. 


AMUSEMENT SUPPLY COs 467 Chemical Bank Bldé., CHICAGO. 


A Chain Drill 


that is built right—no’ only in spots, but all 
the waythrough. It .uas a three-jawed chuck 
for holding round shank drills 0 to ¥ inch. 
The sguare shank style can’t come within a 
mile of it for accuracy. %500 each. This 
Automatic Drill is made in the shops of 


GOODELL-PRATT COMPANY, Greenfield, Mass. 
Sena for catalogue—free. 


“HAMMER THE HAMMER” 


without fear of discharge, because the revolver hammer 
never touches: the firing pin.. This Safety principle, 
found, only in the Iver Johnson Safety Automatic Te. 
volver, is due to the fact that the lever which trans- 
mits the blow. from the ham mer to the firing pin is 
never in position io so except when the tri a 
pulled all the way back. nee 


SEND FOR BOOKLET “SHOTS” 


It’s full of firearm lore; pises important facts that every 
owner of firearms should know, and goes into details 
and illustrates by sectional views the peculiar construc- 
tion of the Iver Johnson. 


iver Johnson Safety 
Hammer Revolver 
Sin. barrel, nickel-plated 
finish, 22 rim fire cart-|3inch barrel, nickel-plated 
ridge, 82-38 center finish, 32-38 center 
firecartridge - - $5.00 |} fire cartridge $6.00 


For sale by Hardware and Sporting Goods dealers every- 
Fhe, or.will besent prepaid on receipt of price if your 
ealer will not supply. 
iver Johnson's Arms and Cycle Works 
.170 River Street. Fitchburg, Mass. 


New York Office: 99 Chambers 8t. Pacific Coast 
Branch: P,*B. Bekeart Co. Alameda, Cal. European 
Office: Pickhuben 4, Hamburg, Germany. 


OHASOK 


Produces a powerful, white, stendy light, brighter 
than electricity or acetylene, cheaper than kerosene 
and absolutely safe. € 

Makes and burns its own gas at a cost-of 2c-per week, 
No Grease, No Smoke, No Dirt, No Odor 

Over 100 different styles—every lamp warranted. 

Agents Wanted. Write for catalog. 
THE BEST LIGHT CO, 87K. 6th St. Canton, Ohio. 


' ifthe Owl’s Head trade-mark is on the Stock, you may 
cA 


Iver Johnson Safety 
Hammerless Revolver 


- eT) CT) 
HE ISIBLE 


STEAM USERS 
ENGAGEMENT 


Ralndow Packing 


The origina: and only genuine 
red sheet packing. 

The only effective and most 
economical flange packing in ex- 
istence, 

Can’t blow Rainbow out. 

For steam, air, hot or cold 
water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark—the 
word Rainbow in a diamond in 
black, three rows of which extend 
the full length of each roll. 


UNDERWOOD 
Miss FritzWon 


THe Speen Cuampionsnip 
(S8ND ror raRTicuLARs) 


THE 
DEPENDABLE, DURABLE, BEAUTIFUL 


a VISIBLE” 
DEMAND EXCEEDS SUPPLY 
ALL THE TIME 


WHY? 


GUARANTEED BY . 
UNDERWOOD TYPEWRITER Co, 
NEW YORK ANp ANYWHERE 


Hes 


Manufactured exclusively by 


PEERLESS RUBBER IIFG. 
16 Warren St., New York 


co. 


PORTABLE CONCRETE 


Block llachine 


Ambitious young men can start 
fine business, immediately profita- 
ble, easily expanded. 

Blocks cost 6 cents to make, sell 
for 18 cents. One man can make 
200 blocks per day. Whole outfit 
costs $125.00. 

Sand, water and Portland cement 
only materials required. 

Sent on trial, 


THE PETTYJOHN CO. 
615 N. 6th St., Terre Haute, Ind. 


ALL PAPERS 
FEEL 


ALIKE TO 
ROUND 


HUNT § vont 


The Rounded Point prevents scratching and spluttering and 
makes writing on smooth or rough paper a pleasure. ‘These 
pens are made in 72 styles and each writer will find a pen to suit. 


INNER TUBES 


will largely 


Obviate Tire Troubles 


STRONGEST TUBES 


Imported or Domestic 


PARKER, STEARNS & CO. 
228 and 229 South St., New York, U.S. A. 


> c.HOWARD HUNT C23 


fio §3=—s TRIBUNE 


Twelve assorted medium and fine or stub pens sent post- 
paid on receipt of ten cents and a handsome pen holder 


FREE 


Cc. HOWARD HUNT PEN COMPANY, Seventh Street, CAMDEN, N. g.| 


COLD GALVANIZING. 
AMERICAN PROCESS. NO ROYALTIES. 
SAMPLES anolNFORMATION on APPLICATION. 
Establishe-t 


a NICKEL 


Electro-Plating 


Apparatus and Material. 
THE 
Hanson & Van Winkle 
Co., 
Newarli. N. J. 


28 & 30S.Canal St. 
Chicago. 


WILLIAMS: 


VENTILATING 
WINDOW — SASH 


FASTENERS 


Do nat spring or throw your window out of plumb. Allow 
one to five inches of ventilation and make entrance abso- 
lutely impossible at the sametime. Preventrattling and 
do not mar sash. Any other catch does not insure safety 
from your home being invated by night or day. You 
can breath the pure fresh air without this fear. A child 
can attach and operate it. Every home needs one or 
more rooms equipped with Williams’ Ventilating 
Window Sash Fastener. Put it on alongside the pres- 
ent style catch and you'll prevent robbery. If your 
Hardware Dealer cannot supply Williams‘, I'll send 
sample prepaid upon receipt offifty 
cents, and return money_if you're 
not delighted. People building 
should write for folder anyway. 
Manufactured exclusively -by 


CHAS. HOYT WILLIAMS 
1061 Fidelity Bldg. 
BUFFALO, NEW VORK 


Cheaper 


Whitewash and Better 


One man can apply whitewash or cold water paint to 


10,000 Square Feet of Surface in One Day 
with a Progress Spraying and Whitewashing Machine 
and.do better work than with a brush, It is alse adapted for 
apreading disinfectants. destroying inséct-pests 
and diseases on trees, vegetables 
and other plants; extingulshing 
fires. washing windows, wagona, 
etc, and other purposes. ‘The tmacbine is 
renlly a little water workseystem 
on wheels because the easy miove- 
ment of the pump develeps a 
pressure exceeding 8@ pounds and 
will. rake the liqnid. more than 
% feet above its own level, The 
Progress, 19 gallom size, costs 
only $21.00; the 26 gallon 
size $30.00. It will last a 
hfetime and pays fer itself 
the first year. Other types 
of machines sold as low as 
$9.00 and $10.00. Write for 
detafled dc: scription. 


yton Supply Co., Dept. R, Dayton, O. 


“EXER-KEICH” 3 


(Patented) AUTO 


bfe to size to fitany 
boy or gil as they grow from 
93 years to lb years. **(eared” 
Jor fastest speed, but runs 
easier. Stronger (“it's iron’’) 
but lighter weight. Rider 
has absolute control ridin, 
forward or back ward, coast- 
g or climbing a hill. 
Can't upeet.’”? No dead cen- 
ter. “CAN'T BE RROKEN and seou'l wear out.” A atraight 
pull Cordinary'-hasd-car-motion), imstaally {nterchangeahle to the 
exack “ Rowinr sod Setni-Rowing " exercise motions. Designed 
by a Physician to develop and strengthen the spine snd chest, 
und gest the child’s legs. Write for oar free offer. 


“Rrer.Keteh’* Novelty Co,,108 N. Sennte Si., Indlanapalis, End, 


Mechani 
cally per 
fect and 


guaran- 


i Will Make You 
Prosperous 


If you are henest and ambitious write me 
today. No matter where you live or what 
pour occupation, I will teach you the Real 

state business by mail; appoint you Special 
Representative of my Company in ‘your town ; 
start you in a profitable business of your own, 
and help you -make -byg money at once. Unusual 
opportuuity for men without capital to be- 
come independent for life. Valuable kook 
and full particulars free. Wrile to-day. 
Address nearest Office. 

EDWIN R, MARDEN, President 

nal Co-operative Realty Co 


Athenwum Bullding, (Ch ago 
nd Bullding, Washington, D. ©. 


**HOW TO REMEMBER *" 


Sent Free to readers of thie publication 


You are no greater intellectually 
than your memory. Easy, inexpen- 

sive. Increases income; gives ready 
“memory for faces, names, business 
details, studies conversation; develops will, public 
speaking, eraonaitey: Send for Free Bookiet. 
DICKSON MEMORY SCHOOL, 700 Kimball Hall, CHICAGO 


Lauson Frost King 
o > ~ We have prered by tests 


that the “ Lauson” Easy 
Starting gasoline engines 
work equally well on gas- 
oline, kerosene or alcohol. 
Less water to cool; |-3 the 
arts; all sizes for all purposes. Guaranteed absolute- 
ly for one year. Write for big catalog. It’s FREE, 


J. LAUSON MFG. CO. 
106 Carver Ave., Ne-v Holstein, Wis. 


Besides making all kinds of PHOTOGRAPHIC LENSES 
we manufacture to Order lenses of every descriptton, including 
stereoscope, surgical instrument, lantern lenses, magnifying 
mirrors, etc. Write for estimates and samples) We make 
35 different styles and sizes of 
PHOTOGRAPHIC SHUTTERS 

and our factory is especially equipped to manufacture fine 
small metal articles of all kinds, furnishing the dies if de- 
sired. Estimates on applicatlon. 


Wollensak Optical Co., 292 Central Ave., Rochester, N. Y. 


1 RICATE 
GHEIMET OU ees 


15 to #1 Seuth Clinton Street. 


